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PUBLISHERS' NOTICE. 



FRENCH'S ARITHMETICS. 

This Series consists of Five Books, viz. : 

I. FIRST LESSONS IN NUMBERS. 

II. ELEMENTARY ARITHMETIC. 

IIL MENTAL ARITHMETIC. 

IV; COMMON SCHOOL ARITHMETIC. 



The Publishers present this Series of Text-Books to American Teach- 
ers, fiilly believing that they contain many new and valuable features that 
will especially commend them to the practical wants of the age. 

The plan for the Series, and for each book embraced in it, was fully 
matured before any one of the Series was completed ; and as it is based 
upon true philosophical principles, there is a harmony, a fitness, and a 
real progressiveness in the books that are not found in any other Series 
of Arithmetics published. 



Entered, according to Act of Congress, in the year 1869, hy 

HARPER & BROTHERS, 

In the Gerk*8 Office of the District Court of the United States for th* 

Southern District of New York. 



Bttsinbss men generally agree in tbe statement that, after leaving school, 
they were obliged to learn, and in many cases to devise for themselves, 
methods of computation adapted to their use in business. The universality 
of this experience led the Author of this Series of Arithmetics to a careful 
and protracted investigation into the philosophy of the development of 
the mathematical powers of the mind, and to a critical examination into 
the present methods of teaching Arithmetic. From these investigations 
lie has become convinced that, in order to make practical arUhmetmcma, 
a radical change in the plan of text-books upon the subject is necessary. 

The acknowledged requisites of a good method of instruction are theses 

Ist. It must be adapted to the nature of both subject and learner ; 

2d. It must be an uninterrupted progress from the easy to the difficult; 

Sd, It must use facts known to the learner, in imparting to him a knowl- 
edge of the unknown subject ; 

Hh. It must regard the natural order of development of the subject, and 
present it in that order ; 

5^. It must arrange the substance of the facts presented under each 
general division, into brief summaries, recapitulations, or general principles ; 

6^. It must thoroughly reach the understanding of the learner. 

This book fully recognizes these requisites, in every Chapter, Section, 
and Case. The attention of teachers and parents is particularly invited to 
the following distinctive features of the work : 

Order of Subjects. — ^A philosophical arrangement of subjects has been 
carefully observed. The four classes of numbers. Integers, Decimals, Com- 
pound Numbers, and Fractions, are presented in the order here stated. 
But Factors and Multiples precede Fractions, as a knowledge of the former 
subject is essential to a clear understanding of the latter. The Chapter 
on Converse Operations presents, in immediate connection, those operations 
in numbers which are the converse of each other. The succeeding Chapters 
present the subjects of Percentage, Ratio and Proportion, Evolution, Pro- 
gressions, Mensuration, and Miscellaneous Problems. 

Principles and Rules* — Each new process or method of computation 
is introduced inductively, and the Principles which follow are evident 
sequents of the Inductions. The learner is required to make practical 
applications of these Principles in solving a number of ProblemSi, thus 
giving him a thorough comprehension of the principles upon which the 
practical calculations of after life are based. Rules are then presented, 
which are uniformly based upon the Principles previously established. 



IV PBEFACE. 

lUastrations* — The pictures are designed to aid the pupil in acquir- 
ing a clear understanding of the subjects and principles which they illustrate, 
and also to cultivate a taste for the beautiful in art. The Italic Figures, 
which were cut expressly for this Series, also add much to the beauty and 
attractiveness of the book. 

Problems* — ^Much labor has been bestowed upon the preparation of the 
Problems, to make them the vehicle of practical knowledge. Nearly every 
occupation, trade, profession, and art has its own peculiar business terms, 
and its peculiar articles of commercial exchange, with their appropriate 
market values. The use of these business terms, and transactions in these 
articles of exchange, make up the every-day matters of the business world. 
Thus, the merchant, the manufacturer, the grocer, the druggist, the phy- 
sician, the lawyer, the printer, the bookseller, etc, etc., has each his own 
statistics of business ; and from these have been prepared problems that 
convey to the pupil a great amount of knowledge of the principles, customs, 
and details of business. Such problems are all the more interesting from 
their practical utility, while they are none the less illustrative of the Prin- 
ciples of Numbers. The Problems are all prepared from materials collected 
for this book, and present statements and business terms in a correct 
business way. In this way the arithmetic of the school-room may be made 
to meet, in a considerable degree, the practical wants of after life. Abstract 
problems possess little interest for pupils, and hence few of them are found 
in this book : but the number of practical problems drawn from the every- 
day transactions of business, greatly exceeds that in any similar work. 

Useless Matter.— Reduction of State Currencies is nearly obsolete, 
Alligation Alternate is merely a curiosity of numbers, English Money is of 
little value to American youth, and many denominations in Compound 
Numbers often heard of in the school-room are unknown in business. 
Those who look for these matters in this book wUl look in vain. 

New and Distinctive Features will be found in the Notation, 
Multiplication, and Division of Integers and Decimals ; Compound Num- 
bers ; Factors and Multiples ; Division of Fractions ; Converse Operations ; 
Table of Legal Bates of Interest, from official sources; Classification of all 
computations in Percentage under Five General Cases ; Rules for Interest 
and Partial Payments ; Average of Accounts ; Proportion ; Evolution; Pro- 
gressions; Review and Miscellaneous Problems; and the deductions of 
Principles from Inductions, and the basing of Rules upon Principles. 

In the preparation of this work for American Schools, the Author has 
had constantly in mind the present condition and the future requirements 
of American youth. The work differs, both in general plan and details, 
from other works upon the same subject. It is confidently believed that 
the adoption and Introduction into schools of the distinctive features of the 
book will effect a change in methods of teaching, that shall result If 
making go^ praoUeal ArUhmetidani. 




It Teaclicri,— A biut, m niggatloii. or an I 
found in the bod; of > Mit-bool:, vUl ufteD mken tlioD^t, Bnd iCuba train oT loqui- 
Tiea In a cUbb. Uiat will grcAUy liiereu« th^ir LQter9it in tbe aLudy. CoimectAd with Uie 
mbject Ailthmolic, snil not foDod 111 taxt-booka, ue mu)- itcmi of !nteT»l uid Im- 
portuuse topapUs, lo vUob their itttsntion should, at Uie proper time, be directed. This 
HuioAi:. Is Intended to give 70a brief hints wid auggesUoiu, that t1!1 enable joa the 
better to gire lasUoctlan to Toar pupils In this Important branch of stndy. 

Page 9, ArithmetlD, nt a SeitrKI, logicaUj Inreitigates and phUosophlcan)' cleulBea 
and airaD^s the priocEples and mlea or Ibe aahject; as an jirf, It applies the prlodplea 
and mlea for compniattoiis, lo the praetloal affUrs of liid. 

10, As the Boman NotaUog Is not presented In Ihla hook, It may be weU to spend 
timseaaDgb In glilng oral instrnctian upon the luhject, to make pnpUi (amlUir with 
the foUovlng Aule and their application : 

Z. Ths Roman Xotatton anploya 4evtn UUtn io reprftenl avmbtfa^ 

JL BaiAlttttrfuuiafiseedval'aewhtaiuiiAaloBe. Tbna, L=l,T.=ll, X.=10,L.=W, 
C.=10l), D.=«M, and M.=1,0(». 

IIL BeptaUngaliatrreptattUitatue. Thoa, n:.=g, SIX=80, OC.=800. 

IV. When any latter stands <^t6r another tapnsHntj greater valia, iJii number ea^ 
prtntdUOietamaflhttalineBfthttwoltttira. Thai, TI.=e,2:V.=lB, CXVL^llS. 

V. Whenany letter gtanda btfart another axpreaing gralter ntftu, CAe numftires- 
premeAletlttaifrrmce i^the ioIbm of the two feKws. Thm, IV,=4, IX.=9, XG=»0, 
CM. =»00. 

TL Whma Ittlarttandt ietaetntao others, bothi^greaUrvaiMe.itsvttlatUtalitn 
fronHhesumaftMrviiaee. Thnii,XIX.=l»,CIV,=I04, MSL.=1,(M0. 

13. BeglniiBra require abnndant praetice both In TtltlDg and reading nnmbera Give 
Uiem numerous exerdses on each new period of figures. 

16. EipLdn clearlf that the tfTBIlff mfue Is thenDmherof one* or units eiprened b; 
tbeflgnre, and the loaU value Is the Talue giren to these units by the place; i- 1-, one 
ts the value of the figure determined by lis form, the other by the place >toccnpiei. 

Doll pupils may be ^ded In learning to write and read nambera, by allowlDg 
them at first to irrlte a SkiHtttm of Notation, eonaisdng of periods of dpbera; thni, 
000,000,000.0001 and under this to write the figures of any given unmher. In thcdr 
proper places. They shoold alto learn the Rtmiiy Same of each period, — as ono, Ihon- 
Binds, mUlionai tM ilui namtt <if the plat^tt lo enob Amlly,_ai one% tans, hondreds. 

19, Qlve origloa] proMema ander eai^ Section and Caae in this Chapter, before aa* 
signing the problems from Uie book. TUs may he done In vailona waya I'-the followii^ 
hasheeo found a good one I At the dole Ota recitation, or other eonvenlent time, put 
problems on the blackboard, and let the class copy them opou their slatea At the com- 
mencement of the next redlation, call for the results (sod BOluUODB also, U you choose), 
to ail the prohlems given oat at the previooa lesson. 

adding colamos whose sums roach 100, will greally lessen this delect These Hfl problems 
(41— «T)afliird tblsklndof drUli they shouid not be skipped. 



VI MANUAL. 

80. Those teachers who prefer to use the " borrowing 10^ method of sabtraetion, 
triU find an explanation of that method in the Elementary Arithmetic of this Series. 

32. An explanation of L^t-hand Subtraction sometimes assists pupils in acquiring a 
clear understanding of the process commonly called ** borrowing ten.*^ The following 
course will enable yon to make the explanation : 

1st. Solye the problems in Case L, page 28, commencing at the left hand to subtract 

2d. Take a subtrahend whose right-hand figure only exceeds the corresponding figure 
in the minuend (as 582 — 347), commence at the left to subtract, calling the tens figure of 
the minuend 1 less, and adding the 1, as a ten, to the ones of the minuend. 

Zd. Proceed in a similar manner with problems in which other orders of units of the 
subtrahend exceed the like orders in the minuend, as shown in the following: 

ExFLAKATiOK.— Since 7 is more than 3, we have 4—1=3. Since 2 is more solutiok. 

than 0, we have 12 — 7=6. Since 4 is not more than 6, we have 10—2=8. SSOOtd 

Since 8 is more than 2, we have 5—4=1. And 12—8=4 17248 

With practice, pupils will acquire great facility in left-hand subtraction. 3S814 

84. The market grades or qualities of some kinds of goods are indicated by certain 
marks upon the cask or package. Thus, in sugars, we have A or " straight A,^ A|or 
" diamond A," ® or " circle A," B, and C ; etc v 

88. In explanations of solutions, use the true multiplicand for the multiplicand. 

52. A dear understanding of this Principle will aid the pupil in tiie induction to 
division of decimals. 

57. These problems should be solved by both long and short division. 

59. In long division, require pupils to memorize the catch-words, divids, mtUUply, 
afiMract^ bring down. And indelibly impress upon their memories this fctct : 

For every Jigure of the dioidend uaed (\fter the first quotient figure ia obtained^ 
there muet be a figure in the quotienL 

61. Beferring to 98i Note 1, teach the pupil how to write a quotient containing a 
fraction; as 14§|. 

69. Instruct pupils, when explaining solutions, to tell what is given, and what Is re- 
quired. Thus, " In proUem. 4 aare given a number and all its parte but one. To^fiM 
this part, I subtract the sum of the given parts firom the number.^ 

In problem 9 explain the use of the ^* or repeating m^rks. 

70. Problem 16. " As per annexed schedule ^ is a (30). 
common business reference to a bill or memorandum on Bounty, $949 
the same paper. CaU the attention of pupils to the signi- | *J?- ^ ^tf = l^t 
fication of the commercial terms found in the problems. ^^ 4t n ^7= 2Sgl 

71. Problem 30. Cultivate neatness, order, and method _7 " " 18= 126 
in blackboard work. Thus, the solution of this problem 3S mo. $1612 
might be placed upon the blackboard as here shown. $lS12-*-36=$42permo. 

Explain the meaning of Average, and how it is found. 

72. The Areas in this Table are from standard authorities. A little ingenuity will 
enable yon to greatly increase the number of problems of the kind found on this page. 

75. The only place In which and is properly used in reading numbers, is in a mixed 
number, after the integer. Thus, 6.7, 6 and 7 tenths; 4^, 4 and 9 sixteenths. 
78. Pupils should carefully compare Art 129> 180t with Art 25, 26* 27. 

80. Familiarize pupils with the reading of such numbers as 1400.010 ; 1000.410 ; .1400 

81. ) Instruct pupils to place the decimal i>oint in the result, before adding S7 
88. ) or subtracting tlie ones. Require them to subtract without writing ^-^^ 

decimal ciphers in the minuend over decimal figures in the subtrahend. 

94. Encourage pupils to solve problems in diflTerent ways. Thus, ** In how many 
ways can this problem (23) be solved f" " Which way do you prefer, and why T* 



MANUAL. Vll 

97. Fkr^ Rgfisrenee.—ThB coins are diown in the cat, page ^ in penpeetfre, and of 
conrae only the longest diameter is correct in measurement. 

Second Rtferenee. — Gold and silver coins are alloyed, to make them hard enong^ for 
vse as a drcnlating medium, without depreciating perceptibly in value by wear. 

Third R^ermwe. — ^Pupils must make all their computations in decimals ; and express 
parts of a cent, in final results, in fractions, when they are halves, fourths, or eighths. 

113. ^ Fixed Standards*' are weights and measures establitlied by the General Gov- 
ernment, or recognized and sanctioned by custom. 

115. Abbreviations of denominationB should always be written after the numbers, 
and be followed by periods. The signs $ and £ are written before tbe numbers. 

118. By English Statute Law, a heaped bushel is 18| inches in diameter, 8 inches 
deep, and heaped in a true cone to the height of 6 inches. This cone, 18^ inches in 
diameter and 6 inches high, is 1 peck. 

125. ) The denominations of square and cubic measures are used only in computa- 

126. \ tions, the measurements being taken in linear units. 

131. Each lot of a Government Section of land is divided into 2 FortiM. Hence, 
1 section (640 A.)=4 quarter-sections (160 A. each)=8 80-acre lots (or 80*b)=16 40*s. 

135. 1 solar year is 5 h. 48 min. 48 see. longer than a oonunon year. 

4 " years are 23 " 16 " 12 »* " 4 " years. 

100 »» " " 24 da. 6 « 20 »' " 100 " « 

40O " " ** 96 " 21 »* 20 " «» 400 " " 

Hence, if 97 days be added to every 400 years, the calendar win be only 2 h. 40 min. 
ahead of true time. These 97 days are distributed among 97 leap-years. (See 284.) 

137. Beqnire pupils to point out, on all diagrams, the lines defined. 

138. A geographic mile=^ of 69.16 Eng. ml=1.15T\ mL=l mL 48.86 rd. 

142. The commonly recognized units of the other Tables are, for Canada Money, 
DoUar; Sterling Money, Pound; Wood Measure, Cord; Surveyors' linear Measure, 
Foot and Chain ; Surveyors' Square Measure, Square Chain and Acre ; Time, Day and 
Tear; Circles, Degree, Bight Angle, and Circumference. 

144. As none of the tables or denominationB of the Metric Systsm have come into 
actual use, a presentation of theTables is all that the present state of the subject demands. 

150. ) Problems like 17 are easily solved by left-hand subtractioii. 

152. ' Commendng at the left, we have 17 mi — ^14 mi 
=8 mi. 3 rd. (4 rd.— 1 rd.)— rd.=3 rd. 6^ yd, +2 yd. ^ ♦»*. 4rd. 9 yd. 1/t 
=nyd.,and7*yd.^yd.=3|yd.=3yd.lft.6in. 1ft. f . g,^ t^^Oft^ir^ 
6in.+lft=2ft6in.,and2ft.6in.— 2a=0ft.6hi. 3 nO, 3 rd. 3 yd, O fk Gin, 

167, If the multiplier or divisor is less than 1, the first two principles will be re. 
versed. 

178. The following method of finding the least common multiple is preferred by 
many. Take, for example, Problem 13, page 17a 

We first arrange the numbers from least to great- 8^ li^, "^ JR^, 35, 4Sy 60^ 72 S 



est, and cancel or drop such as are factors of any 7, 9, Jg, 72 



of the others. We next divide through by any prime 7, 3, 4, 24 

number that is a fi&ctor of any two, or by any number 7^ j^ 4^ g 



3^ 
3 

4 



that is a factor of all the given numbers ; and divide ^ ^ j 2 

these results and the undivided numbers in the same '^y(^2y.S')C3')C3y.4=2S20 
manner , and so on, untfl the final quotients are prime to 
one another. The divisors and final quotients are the factors of the least common multiple. 
183. Show wherein these General Principles are similar to the General Principles of 

Division, Art. 278. _ 

187. The fractional unit I is 6 times as great as the Actional unit A- That is. 
The Um the denominator of afraebion, the greater ie ite fraeUonal unit. 



VUl MANUAL. 

193 Mixed numbert are readily subtracted bj left-hand subtraction. 7i=7sV 
For example, take Ex. 2, page 193. Since if is more than ^ we have 3i=dH 
6-3=3, and •»•-!*=». 3H 

206. Oive sereral original problems like Problems 9, 10. Beqnlre pupils to write out 
a full explanation of a solution, and therefirom deduce tiie JMndple stated in this Note. 

211. Decimal figures which continually repeat, are called a Ryi>etend. Its yalue is 
expressed by a fraction with the repeating figures for the numerator, and as many 9's 
for a denominator. Thus, {=.066. . . . =|= ] ; f =.428671 .... =HHH=f • 

221. G. is the abbreviation for the Latin Centwmj signifying one hundred; and IL 
for the French JfiOe, signifying one thousand. 

228. A logical explanation of any solution requiring more than one process or com- 
putation, or of the reasons upon which any principle or process is based, is an Analysis. 
This section applies particularly to the solution of problems which involve more than 
one process or computation. 

224. Pupils should face south, and hold their books erect before them, while study, 
log or explaining this astronomical cut. 

252. The tax on any sum from $1 to $10,000 can be taken firom a Table tliat gives 
only the tax on $1, $2, $8.. to.... $10 inclusive, if the table is carried to six decimal 
places. Thus, if the tax on $1 is $.023145, on $10 it is $.28145; on $100, $2.8145; on 
$1,000, $23,145; on $10,000, $231.45; and so of $2, $20, $200, $2,000, eta 

262. In New Hampshire and Connecticut teachers should require pupils to solve 
the problems on page 262, both by the U. S.. Court Bule and the Rule for their own 
State. In the books used in Vermont will be found, in an appendix of 12 pages, the* Ver- 
mont law for annual interest, with explanations and applications. 

291. Explain that the third term is divided by the first, to find the value of a unit : 
and the result is multiplied by the second term, to find the value of the number of 
units ; the same as in Analysis, Art, 370- Also, require pupils to solve the problems 
by analysis, after solving them by proportion. 

298. Pupils will learn to state problems very rapidly, if they are taught to first write 
the terms in two lines, as they occur, writing the second set of conditions under oor- 
rest^nding terms of the first. For example, in Problem 6, page 294, the pupil writes 

10 h. 1366 bar. 13 da. „ v .v i x *v w- 

16 h. f " 39 ** ^^ ^^ ^^^ arrange the couplets. 

(P. 292, prob. 24). (P. 292, prob. 24). 



In solving problems, some . 

teachers write the work in one *^ >^/» / ^ 
of the forms here shown, in ~~^ 

preference to the forms given 
on pages 290, 293. 



^^ 17 17 jgr 



S4:.0 34.0 






6 8 fL 6 8fL 



300* Other roots are indicated by placing over the radical sign the figure denoting 
the required root; as V) V> Vt ®^ 

310. Since 2« X 2« = 2*, the V of a number = V of V- And since 2» X 2» 5t 2» = 
(2»)« =2«, and 2» X 2» = (2»)» = 2«, the V of a number = V of V of V> or V of V* 
or -y of V* 

318. ) In Progressions, if any three of the five things are given, the other two may 

317. ) be found. The rules here given cover the ordinary applications of the subject 

321. Have a figure drawn to illustrate each definition and problem in this Chapter. 

325. ) These Principles (V., p. 326, III., p. 82T) may be made nlain to the pupil by 

82 7* ) praotioal applications. 




Ii A Unit is a single thing, or one, of any kind. 
2> A dumber is a nnit, or a collection of nnita. 
Note. — Any number 1b either concrete or al^stract. 
3< A Concrete dumber ib a nmnber applied to some 
object ; as, fonr men, ten apples, fifty days. 

4. An Abstract dumber is a number not applied to 
any object ; as, fonr, ten, fifty. 

5. An Jnteger is a nnmber the units ot which are 
whole or undivided. 

Note.— Integers are also called WtdU Sumben. 

6. Unity is the al^tract unit 1. 

7i Arithmetic is the science of numbers, and the art of 

computation. (See UBDiua, jsge B.] 

& A Solution is a process of computation used to ob- 
tain a required result. 

9i A S^oblent is a question requiring a. solution. 

lOi An Explanation is a statement of the reasons for 
the manner of solving a problem. 

n. A 'Pfincipte is a general truth upon which a proc- 
ess of computation is founded. 

I2> An Ewampte is a problem used to illustrate a prin- 
ciple, or to explain a method of computation. 

13i An Ana^sis is a statement of the different steps in 
a solution. 

14t A Sute is a brief direction for performing any com- 
putation. 

Nora.— These general deflnltiom apply to all claases of numbere. 



10 INTEGEBS. 

SECTION II. 
j\ro TA.Tioj\r A.jv^ j\rzrMBi^ATioj\r. 

15« Eolation in arithmetic is the art of expressing 
nnmbers by ten characters, called figures. 
These figures are 

0128^56789 

called fiaugTU, one, two, three, four, five, six, seven, eight, nine. 

The figure 0, also called Cipher^ denotes nothing, or the 
absence of number; and the other figures represent the 
first nine integers, and are sometimes called Digits^ 

!$• Mtmeraiion is the art of reading numbers ex- 
pressed by figures. (See Manual, page 5.) 

To express numbers greater than 9, two or more of the 
ten figures must be combined. 

17« In writing numbers, every ten (mes taken together 
are called a /en. 

Ten is written 

2 tens are called twenty^ 

5 tens « j^^, 

8 tens " eigMj/y 

9 tens " ninety, 

"When two figures are written together to express a num- 
ber, the left-hand figure expresses tens, and the right-hand 
figure ones. Thus, 

Sixteen consists of 1 ten and 6 ones, written 16 
Thirty-five " 8 tens " 6 ones, " 35 

Seventy-two " 7 tens " 2 ones, " 7^ 

Ninety ** 9 tens " ones, " 90 

18« Every 10 tens taken together are called a hundred. 

One hundred is written 100 

Two hundred " 200 

Seven hundred " 700 





10 


written 


20 


u 


50 


u 


80 


u 


90 



NOTATION AND NUMERATION. 11 

When three figures are written together to express a 
number, the left-hand figure expresses hundreds, and the 
other two figures express tens and ones. Thus, 

Four himdred twenty-seven consists of 4 hundreds 
3 tens and 7 ones, and is written J^S7 

2 hundreds 5 tens and 6 ones, or two hundred fiftj- 
six, is written * M56 

7 hundreds 1 ten and 8 ones, or seven hundred 
eighteen, is written 718 

6 hundreds 8 tens and 9 ones, or five hundred thirty- 
nine, is written 5S9 

4 hundreds 6 tens and ones, or four hundred sixty, 
is written j^eo 

1 hundred tens and 5 ones, or one hundred five, 
is written 105 

EXEBCISES, 

1. Write in words, 10, 30, 70, 23, 99, 16, 11, 12. 

2. Write in words, 100, 400, 700, 350, 280, 190. 
8. Write in words, 596, 281, 694, 875, 333, 899. 

4. Write 108, 904, 301, 707, 510, 811, 600, 150. 
Express by figures the following numbers : 

5. Fifty, ninety, forty-one, sixty-six. 

6. Fourteen, one hundred, four hundred, six hundred. 

7. Two hundred sixty, five hundred ninety. 

8. Seven hundred ten, three hundred twenty-six. 

9. Five hundred eighty-one, six hundred fifteen. 

10. Two hundred four, five hundred three. 

11. Seven hundred six, eight hundred one. 

12. Six hundred fifty, seven hundred twelve. 

13. Five hundred sixty-three, two hundred ninety. 

14. One hundred nineteen, nine hundred ninety-nine. 

19> In writing numbers, every 10 hundreds taken to* 
gether are called a thousand, every 10 thousands taken 
together are called a ten-thousand, and every 10 ten- 
thousands are called a hundred-thousand. 

When a figure stands at the left of hundreds in a num- 
ber, it express thousands ; when at the left of thousands, it 
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10,000 
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expresses ten-thousands ; and when at the left of ten- 
thousands, it expresses hundred-thousand& 

One thousand is written 

Five thousand 

Nine thousand 

Ten thousand 

2 ten-thousands, or twenty thousdtid, 

Sixty thousand 

One hundred thousand 

Three hundred thousand 

Eight hundred thousand 

20* Every three figures in any number, 
counting from the right, are called a Period. 
Periods of figures are separated from each 
other by conmias. 

The first, or right-hand period, consists 
of ones, tens, and hundreds ; and the second 
period of ones, tens, and hundreds of thousands. 

Nine thousand one hundred is written 

Six thousand two hundred fifty 
Two thousand seven hundred forty-two , 
Ten thousand four hundred 
Fifty-six thousand six hundred seventy 
Nineteen thousand one hundred thirty-six 
Forty thousand seven hundred nine 
Eighty-two thousand six 
Three hundred seventy-six thousand 
Five hundred ten thousand 
Six hundred thousand five hundred 
Three hundred fifty-two thousand seven 
hundred eighty-two 

15. Read 5,000; 4,300; 1,860; 6,384; 8,569; 8,113. 

16. Read 9,011 ; 5,608 ; 3,008 ; 1,040 ; 4,076. 

17. Read 30,000 ; 57,000 ; 42,800 ; 65,850 ; 88,294. 

18. Read 15,203 ; 47,056 ; 50,912 ; 90,052 ; 89,005. 

19. Read 80,006 ; 25,030 ; 60,209 ; 40,475 ; 80,800 ; 55,76S. 
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6,250 

2,742 

10,400 

56,670 

19, 136 

40,709 

82,006 

376,000 

510,000 

600,500 

352,782 
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Write the following numbers : 

20. Two thousand ; seven thousand five hundred. 

21. Four thousand one hundred sixty. 

22. Nine thousand six hundred fifty-three. 

23. Three thousand eight hundred eleven. 

24. Seven thousand forty-one. 

25. One thousand one ; two thousand fifty. 

26. Five thousand four hundred nine. 

27. Sixteen thousand five hundred. 

28. Eighty-one thousand two hundred seventy. 

29. Eleven thousand nine hundred eighty-five. 

80. Read 275,000 ; 100,000 ; 860,000 ; 498,600 ; 815,850. 
"Write the following numbers : 

81. Two hundred thousand. 

82. Six hundred fifty thousand eight hundred. 

33. One hundred nine thousand seven hundred twenty-six. 

84. One hundred five thousand eighty. See Manual. 

21s The third period of figures con- 
sists of ones, tenSy and hundreds of milU 
ions. 

In any full period the right-hand 
figure is ones, the middle figure tens, 
and the left-hand figure hundreds. 
Thus, in any nunfber consisting of three full periods, there 
are ones, ones of thousands, and ones of millions ; tens, 
tens of thousands, and tens of millions ; and hundreds, 
hundreds of thousands, and hundreds of millions. 

One million two hundred thirty-one thou- 
sand three hundred sixty-four is written l^SS 1,364 
Twenty-five million " 25,000,000 
Nine hundred million " 900, 000, 000 
Four hundred six million " 406, 000, 000 

JEXEnCiaES. 

85. Read 4,000,000 ; 80,000,000 ; 78,000,000 ; 9,721,812. 

86. Read 18,271,100 ; 800,000,000 ; 258,729,594 ; 604,000,000. 
"Write the following numbers : 

87. Nine million ; fourteen million. 
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88. Four hundred fifty-two miUioiL 

89. Nine hundred one million. 

40. Three hundred million two hundred sixty-five thousand. 

41. Five hundred nine million six hundred twelve thousand nine 
hundred eighty-five. 

22» The first period is called the period of ones or units, 
the second the period of thousands, and the third the 
period of millions. 

The fourth period is that of bUlionSy the fifth that of 
trillions, and the sixth that of qtuidriUions. 
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JEXJSBCI8JES, 

43. Read 4,859,006,110 ; 19,000,000,000; 40,060,139,194. 
48. Read 6,286,481,279 ; 10,500,600,000 ; 92,675,244,000. 

44. Read 8,000,000,000,000,000 ; 896,728,136,294. 

46. Read 17,252,005,030 ; 18,000,039; 410,000,060,000. 
Write the following numbers : 

46. Five billion two hundred million twenty-two thousand eight. 

47. Forty-five billion one hundred fifteen million one hundred 
sixty-four thousand eighty-nine. 

48. Fifty-two trilHon. 

49. One hundred nine quadrillion. 

50. Nine billion three hundred six thousand. 

51. Four hundred seventy-eight quadrillion two hundred thirty- 
four trillion eight billion five hundred sixteen million seven hun- 
dred thousand five hundred eight. 

52. Six hundred nineteen million thirty. 

23« The ones, tens, hundreds, thou- ^ c c g g c ^ ^ c 
sands, etc., of any number are called 111 111 ||l 

units of different orders: ones being «•- *«^ f 

• IX u * 4.1 A 4. A 6 9 3,298,766 

simple units, or umts of the first order; ^ ^^ *^>*^^ > • 
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tens, tmits of the second order ; hundreds, units of the third 
order, and so on. 

24« Every figure has an absolute or simple value, and a 
local value. Its simple value is the number of ones it ex- 
presses when taken alone. Its heal value is the order of 
units it expresses in a number. Thus, 8 when taken alone 
expresses 8 things, 8 ones, or 8 simple units ; but when 
taken with other figures it expresses dbSerent units, accord- 
ing to its place. In 80, it expresses 8 tens ; in 800, 8 hun- 
dreds ; in 8,000, 8 thousands, and so on. (See Manual, page 5.) 

25« A unit of any order is ten times as great in value as 
a unit of the next lower order. Thus, a ten is 10 times a 
one ; a hundred 10 times a ten ; a thousand 10 times a 
hundred, and so on, as shown in the following 

NOTATION AND NUMEBATION TABLE. 

10 ones are 1 ten, 

10 tens '^ 1 hundred, 

10 hundreds ^^ 1 thousand, 

10 thousands " 1 ten-thousand, 

10 ten-thousands *' 1 hundred-thousand, 

10 hundred-thousands ^^ 1 million, 

and so on. 

1 ten is 10 ones, 

1 hundred " 10 tens, 

1 thousand ^' 10 hundreds, 

1 ten-thousand ^^ 10 thousands, 

1 hundred-thousand ^^ 10 ten-thousands, 

1 million ^^ 10 hundred-thousands, 

and so on. 

26* l^nciptes of Rotation. 

L The values of the different places in a number irwrease 
from right to left in a tenfold ratio. 

n. The place which any figure occupies in a number deter- 
mines the value expressed by it in that number. 

HL The highest period of any number must stand at the left, 
and the succeeding periods in their order. 
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rV. Uroery fuU period must consist of three figures^ — hun- 
dredsy tens, and ones / the place of any unit not named in the 
given number being fUed by a cipher. 

V. The three places of any period not named in a number 
must be filled by three ciphers. 

27. Principles of Mimeration. 

I. Every integer consi^ing of vnore than three figures should 
be separated into periods, 

TT Each period of an integer is read separately, as hundreds, 
tens, and ones ; the name of the period being pronounced after 
the ones* 

TTT- In reading any number, the names of places and periods 
filled vrith ciphers are omitted. 

BXJEnCISBS. 

53. Read 80; 290; 763; 409; 7,000; 2,009; 6,080. 

64. Read 9,393; 6,500; 60,000; 83,400; 14,008; 10,086. 

66. Read 612,694 ; 809,123 ; 559,026 ; 300,006 ; 110,090. 

Write the following numbers : 
66. Eighty ; three hundred ; nine hundred ten. 

57. Fifty-five ; seven hundred sixteen ; four hundred one. 

58. Eight thousand ; fifty thousand ; ninety-two thousand. 

59. Six hundred twelve thousand one hundred sixty-five. 

60. Fifteen thousand seventeen. 

61. Four hundred thousand fifty-six. 

62. Sixty million ; seven hundred million. 

68. One hundred eighty-two million three hundred fifty-five 
thousand four hundred eighty-eight. 

64. Two hundred nine million eighteen thousand nine hundred ten. 

65. Read 820,000,296 ; 200,165,000 ; 693,100,083 ; 601,080,276. 

66. Read 43^,279,187,695 ; 309,400,060,009. 

67. Read 393,000,000,000,000,000 ; 117,371,645,908. 
Write the following numbers : 

68. Sixteen trillion three hundred ninety-six billion. 

69. Two hundred forty-seven billion fifty-six thousand. 

70. Seventy-one trillion two hundred forty-one. 

71. Two hundred sixty-seven quintillion. 
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SECTION III. 

;A1>1>ITJ0JV. 

28* 1. Mabul had 3 peaches, and George gave her 4 more. 
How many peaches had she then ? 

2. Frank has 5 large rabbits and 6 small ones. How many 
rabbits has he ? 

3. How many apples are 6 apples, 4 apples, and 7 apples ? 

4. How many birds are 5 birds, 7 birds, 8 birds, and 6 birds ? 

5. Ella has 5 roses, Mary has 8, Olive has 4, Alice has 7, Louise 
has 9, and Flora has 6. How many roses have all the girls ? 

29» Addition is the process of uniting two or more 
numbers to form one number. 

30> The Amount or Sum is the result obtained by 
Addition. 

31 • The ^arts axe the numbers which are united to 
form the sum. 

32« The Sign of Addition y made thus +, is called 
PZt^s ; and when written between numbers, it signifies that 
they are to be added. 

93« The Sign of JSqualifyy made thus =, when writ- 
ten between numbers or sets of numbers, signifies that they 
are equal to each other. Thus, 4 + 6 = 9; 16 = 3 + 7 + 6. 

Note.— A number with the sign $ before it expresses dollars. 

6. What is the sum of 5 cents, 9 cents, and 8 cents ? 

7. Add 9, and 5, and 8, and 4, and 7. 

8. Add 6 books, 8 books, 5 books, 4 books, and 9 books. 

9. 12 days + 3 days + 7 days + 1 day = how many days ? 

10. What is the amount of 5 pens, 11 pens, 8 pens, and 2 pens? 

11. 15 pictures + 7 pictures + 3 pictures + 8 pictures + 9 pic- 
tures = how many pictures ? 

12. The parts are 12, 7, 4, 1, 5, and 8. What is the sum ? 
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34* ADDITION TABLE. 
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c-a.se I. 
The sum of all the figures of any place not more than 9. 

35* We can add apples to apples, dollars to dollars, pens 
to pens, or hours to hours ; but we can not add apples to 
dollars, nor pens to hours. For 4 apples + 9 dollars = 
neither 13 apples nor 13 dollars. 

Again, we can add ones to ones, tens to tens, or hun- 
dreds to hundreds ; but we can not add ones to hundreds, 
nor tens to thousands. For 4 tens + 9 thoulsands = 
neither 13 tens nor 13 thousands. 



36. Example. What is the sum of 4,216, 3,152, and 1,321 ? 

Explanation. — Since we must add ones to 
ones, tens to tens, hundreds to hundreds, etc., *^''''"^"- 
it is most convenient to write the parts with 't f\% 
like orders of units in the same column. We is2 1 
then add each column separately, writing the 
sum directly under the column added. The 
sum of the ones, 1 + 2 + 6, is 9 ; the sum of the tens, 
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2 + 5 -f 1, is 8 ; the sum of the htindreds, 3 + 1 + 2, is 
6 ; and the sum of the thousands, 1 + 3 + 4, is 8. The 
result, 8^689, is the sum required. (See Manual.) 
In this manner solve and explain the following 

BBOBLEMS. 

Find the sum in each of the first five problems : 

(1) (2) • (3) (4) (5) 

54 71 556 3,616 315,124 

36 26 _48 2,371 588,642 

6. A man gave $22 fo.r a coat, and $26 for an overcoat How 
much did he pay for both ? $^7, 

7. A gentleman paid $126 for a horse, and $162 for a carriage. 
How much did both- cost him ? $287, 

8. A farmer has 14 cows, 11 oxen, and 23 young cattle. How 
many head of cattle has he ? JfS, 

9. One day a miller sold 321 barrels of floor, the next day 143 
barrels, and the third day 286 barrels. How much flour did he 
sell in the three days ? 699 barrels, 

10. What is the sum of $6,418, $61, and $430 ? 

11. Add 13,300 miles, 2,051 miles, 1,435 miles, and 2,012 miles. 

12. In the Congressional Library at Washington there are 50,700 
volumes, and in the library of the Smithsonian Institute 25,000 
volumes. How many volumes in both libraries ? 75,700, 

13. Three men together purchase a vessel, A paying $11,725, 
B, $10,050, and C, $8,120. What is the cost of the vessel ? 

$29,895. 

14. One day a produce dealer bought from three men 720 bush- 
els, 145 bushels, and 1,124 bushels of oats. How many oats did he 
buy ? 1^989 JrusheU, 

15. An army containing 41,430 men received two reinforcements, 
the flrst of 13,226 men, and the second of 24,234 men. How many 
men were then in the army ? 78,889, 

16. A dealer in real estate sold three city lots for $1,220 each, 
another lot for $2,125, and a farm for $12,210. For how much did 
they sell? $17,995, 
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CikS£2 II. 
The sum of all the figures of any place more than 9. 

37, 6 + 8 + 3 = 16, and 16 = 1 ten and 6 ones. 

5 hundreds + 8 hundreds + 3 hundreds = 16 hundreds, 
and 16 hundreds = 1 thousand and 6 hundreds. 

7 tens 4- 9 tens + 8 tens = 24 tens, and 24 tens ^ 2 hun- 
dreds and 4 tens. Hence ^ 

When the sum of the units of any order exceeds 9, the tens 
of this sum are units of the next higher order, 

38. Ex. What is the sum of 3,475, 2,694, and 1,363 ? 

ExpLA2!(ATioN. — We Write the part« as in 
Case I., draw two horizontal lines underneath, 
as shown in the First Solution, and then add. 
The sum of the ones, 3 4- 4 + 6, is 12, or 2 
ones and 1 ten. We write the 2 ones below 
the lower line as the ones of the sum, and the 
1 ten in tens' place, between the two lines, to 7 5' 3 2 
be added with the column of the tens. The 
sum of the tens, 1 + 6 + 9 4- 7, is 23, or 3 tens and 2 
hundreds. We write the 3 tens as the tens of the suiiqi, and 
the 2 hundreds in hundreds' place between the two lines. 
The sum of the hundreds, 2 + 3 + 6 + 4, is 15, or 5 hun- 
dreds and 1 thousand. We write the 5 hundreds as the 
hundreds of the sum, and the 1 thousand in thousands' 
place between the lines. The sum of the thousands, 1 + 1 
+ 2 + 3, is 7, and this we write as the thousands of the 
sum. The result, 7,532, is the sum required. 

Explanation. — In the Second Solution we 
write^ the parts as before, draw one horizontal woond sonmox. 

line underneath, and then add. The sum of 3U75 

the ones is 12, or 2 ones and 1 ten. We write ^ ®^i 

the 2 ones below the line for the ones of the 

sum, and add the 1 ten with the column of 7532 
tens. The sum of all the tens is 23, or 3 tens 
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3475 
2694 
1363 


121 
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and 2 hundreds. We write the 3 tens aa the tens of the 
sum, and add the 2 hiin^da with the colomn of hnn- 
dieds. The sum of all the^hundreds is 15, or 5 hmidreds 
and 1 thousand. We write the 5 hundreds as the hundreds 
of the sum, and add the 1 thousand with the column of 
thousands. The snm of all the thousands is 7, and this we 
write as the thousands of the sum The result, 7,532, is the 
sum required. 




The numbers on these pack^es 
fit PS]inii fn ijrht =how their weight 
a pouDcl'' Whnt la the weight of the 
marked packages that have been mi' 
loaded ? 971 poundt. 

18. How many pounds do the cask, barrel, and half-bairel 
weigh) 1,1SS. 

10. Wliat is the weight of all the marked boxes on the express 
wagon i 4, HO poutidt. 

20. How much does all the marked freight on the waj^n weigh 1 
' 21. "What is the total weight of all the marked packages shown 
in the pictnie 1 6,S73 pound*. 

22. In the Old Testament are 39 "boots, and in the New Testa- 
ment 27 books. How many books are in the Bible ! 66. 

28. A cabinet-maker paid $125 for black-walmit lumber, and ISO 
for mahogany. How much did the lumber cost him t fllS. 



22 INTEGEBS. 

24. A merchant tailor bought three pieces of broadcloth, the 
first containing 27 yards, the second 45 yards, and the third 84 
yards. How many yards did he bu/? 

25. One day a man traveled 241 miles by railroad, 57 by steam- 
boat, and 14 by stage. How fer did he travel ? 312 mUeB. 

26. Henry is 16 years old, his father is 29 years older than he, 
and his grandfather 32 years older than his father. How old is his 
grandfather ? 77 years. 

27. Prom the creation of the world to the Christian era were 
4,004 years. How many years from the creation to the end of the 
present year ? 

28. A fruit dealer bought 56 barrels of russet apples, 74 barrels 
of pippins, 69 barrels of spitzenbergs, and 83 barrels of greenings. 
How many apples did he buy ? 282 ta/rrels. 

39t The facts deduced in Arts. 35 and 38 may be stated as 

Principles of Addition, 

I. Ordy dbdrad, numbers or like concrete numbers can be 

n. Only like orders of units in different numbers can be 
added, 

m. When the sum of the units of any order exceeds 9, the 
tens of this sum are units of the next higher order, 

40* Upon these principles is based the 

!Rule for Addition of Integers. 

L Add like orders of units, and vjriie the ones of the sum, in 
the resuU. 

n. Add the tens of the sum of any order with the next higher 
order. 

m. Write the whole sum of the highest order of units given. 

NoTB. — Since the tens of the snm of any colnmn mnsi be added with the 
next left-hand cfdmnii, it is in general more eooveiiient to commence at 
the right to idd. 



ADDITION. 23 



29. A nursery-man sold during tbe year 8,729 apple-trees, 1,415 
pear trees, 974 peach trees, 667 plum-trees, 918 cherry-trees, and 
1,584 ornamental trees. How many trees did he sell ? 9,187. 

30. One year a farmer raised 649 bushels of oats, 422 bushels of 
com, 178 bushels of wheat, and 96 bushels of barley. How much 
grain did he raise ? hSJlfi ImaheU. 

31. A merchant pays his book-keeper $1,250 a year, two clerks 
(825 each, and a boy $175. How much do their salaries amount 
to? $S,075. 

82. An Erie canal-boat has on board 278 barrels of flour for 
Utica, 885 barrels for Albany, and 465 barrels for New York. How 
much flour has she on board ? 1, 123 hwrreU. 

33. A grocer, in purchasmg his first stock, paid $466 for sugars, 
$387 for syrups, $196 for teas, and $1,760 for other goods. What 
was the cost of his stock ? $2,809. 

84. At an auction a woman bid off one carpet for $24, another 
for $36, some oil-cloth for $7, and some window-shades and fixtures 
for $12. What was the amount of her bill ? $79. 

85. At the New York Cattle Market the number of beeves on 
sale last Tuesday was as follows: number remaining oyer from 
Monday, 896 ; received by Erie Railroad, 1,516 ; by Hudson River 
Railroad, 1,044 ; by Harlem Railroad, 1,185 ; by Camden & Amboy 
Ridlroad, 296 ; by Hudson River boats, 210 ; by New Jersey Cen- 
tral Railroad, 329 ; and on foot, 811. How many beeves were on 
sale? 5,287. 

86. A man built a house, which cost, for brick and stone, $875 ; 
for lumber, $540 ; for other materials, $224 ; for excavation, $72 ; 
for mason work, $284 ; for carpenter work, $580 ; and for painting, 
glazing, and paper hanging, $225. How much did the house cost 
him ? $2,S00. 

87. At one time the rolling stock of the New York Central Rail- 
road was 211 locomotives, 196 first-class passenger cars, 41 second- 
class and emigrant cars, 61 baggage, mail, and express cars, 2,760 
freight cars, and 850 gravel cars. What was the whole number of 
care? S,619, 



24 IKTEGEES. 

38. I paid $325 for a lot, $1,426 for bnilding a honse upon it^ 
$589 for building a bam and carriage house, $74 for fences, and 
$48 for grading the lot. For how much must I sell the property 
to gam $338 ? $2,800. 

89. On Monday morning a merchant had $1,767 in the bank. 
That day he deposited $94 ; on Tuesday, $113 ; on Wednesday, 
$78 ; on Thursday, $141 ; on Friday, $52 ; and on Saturday, $279. 
How much had he on deposit at the end of the week ? $2,524, 

40. Find the sum of 15 million 9 thousand 17, 9 million 508, 
675 thousan3^99, and 245 million 326 thousand 8. 

270 milium 11 tJunuand 432. 

41. In each of the two following sets of numbers, find the sure 
of all the numbers above e, 

21,365 42. From a to d. 2,194,756 

18,8903t 43. From h to e. 40,373,254]^ 

54,363 44. Above/. 90,000,383 



27,541_, 45. From a to g. 6,275,851_, 

53,027 46. From d to i. 12,593_ 

34,1983t 47. From ^ to w. 6,005_t. 

44,254 -^ 48. Below n. 373J582_; 

87,679]]^ 49. Below k ^^®_A 

73,250___ . 50. From / to m. 1,694,583__ . 

19,000 ! 51. From g to o. 657,679 ! 

48,468^^ 52. From j to g. 500,000,290]^ 

91,516__, 53. From e to l. 73,418_f 

60,009 54. From a to j. 1,547 

38,482""^ 55. Above I 4,298,500"^ 

19,564"^ 56. Below i. 400,000~^ 



65,587 57. From /to n. 44 

28,385^]^ 58. From * to r. 63,974""^ 

78,126 ^ 59. From dtop. 13,987,457""^ 

60. What is the sum of the two answers of Problem 41 ? 

61. The sum of the two answers of Problem 42 ? 

62. The sum of the four answers of Problems 43 and 44 ? 

63. Add the answers of Problems 45, 46, 47, and 48. 

64. Add the answers of Problems 49, 50, 51. 

65. Add the answers of Problems 52, 53, 54. 

66. Add the answers of Problems 55, 56, 57, and 58. 
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67. What is the sum of the two answers of Problem 69 ? 

Se« ManaaL 

68. How many rods of fence will it take to inclose a field that is 
S8 rods long on each side, and 29 rods wide on each end ? ISJ^, 

69. I have a farm 176 rods long and 115 rods wide. A fence ex- 
tends around it ; 3 inside fences extend from end to end ; and 4 
other fences from side to side. How many rods of fence on the 
farm? 1,570, 

70. Thomas Jefferson was bom a.d. 1743, and lived to be 88 
years old. In what year did he die ? 

71. A schooner cleared from Chicago for BufiGsilo, having on 
board 14,397 bushels of wheat, 5,810 bushels of com, and 2,118 
bushels of oats. How much grain had she in her cargo ? 

72. A grocer bought three hogsheads of sugar, containing 1,467 
pounds, 1,324 pounds, and 1,296 pounds; also, two barrels con- 
taining 254 pounds and 237 pounds. How much sugar did he 
buy ? 1^^578 pounds, 

73. A man bought a farm, paying $2,375 down. After making 
three other payments of $1,148, $1,096, and $1,260, the amount un- 
paid was $5,896. What was the cost of the farm ? 

74. How many days in the first six months of the year, January, 
March, and May each having 31 days, April and June each 30 
days, and February 28 days ? 

75. At the battle of Fort Donelson, the Union loss was 446 
killed, 1,735 wounded, and 150 taken prisoners. The Confederate 
loss was 237 killed, 1,007 wounded, and 13,300 taken prisoners. 
What was the whole number killed ? The whole number wounded ? 
The whole number taken prisoners ? 

Killed, 683 ; toounded, 2,7^2 ; prisoners, 13,450. 

76. What wad the total loss to each army ? 

Union, 2,331 ; Confederate, U,5U^ 

77. The property in a certain school district is assessed as fol- 
lows : to A, $3,875 ; B, $1,050 ; C, $13,250 ; D, $600 ; E, $5,875 ; 
F, $250; Glass Manufactory, $105,750; H, $3,000; I, $150; 
J, $860; K, $14,180; L, $375; M, $53,000; National Bank, 
$151,500; O, $13,760; P, $670; Q, $19,960; Railroad Company, 
$89,500 ; S, $960 ; T, $350 ; U, $26,675 ; V, $17,625 ; and W, $275. 
What is the assessed valuation of the district ? $523,JlfiO. 

2 
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SECTION IV. . 
sins T^ A. c Tioj\r. 

41* 1. Mtba brought 8 roses to school, and gave 5 of them to 
her teacher. How many had she left ? 

2. In a garden there are 11 fruit-trees; 4 of them are plum* 
trees, and the others cherry-trees. How many are cherry-trees ? 

8. If you buy 12 Brazil-nuts, and eat 8 of them, how many will 
you have left ? 

4. Ellen had 14 books upon two shelves, and 7 of them were on 
the lower shelf. How many were on the upper shelf? 

5. Robert is 18 years old, and Edward is 9. How much older is 
Robert than Edward ? 

C One day a lawyer wrote 15 letters, writing 7 of them in the 
forenoon, flow many did he write in the afternoon ? 

7. A laborer. received $9 for his week's work, and spent $6. 
How much money had he left ? 

42^ Subtraction is the process of taking one of two 
numbers from the other. 

43. The Remainder or ^iffe^'ence is the result ob- 
tained by subtraction. 

44« The Minuend is that one of two numbers from 
which the other is to be taken. 

45« The Subtrahend is that one of two numbers which 
is to be taken from the other. 

NoTB. — The subtrahend can never be a greater number than the minuend. 

46* The Sign of Subtraction ^ made thus —, is 
called Minus; and when written between two numbers, it 
signifies that the number after it is to be subtracted from 
the number before it. Thus, 18 — 12 signifies that 12 is to 
be subtracted from 18. 

8. 15 men — 9 men = how many men ? 

9. 17 pencils — 7 pencils = how many pencilg ? 
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10. From 14 hours subtract 5 hours. 

11. From 18 pounds subtract 9 pounds. Which number is the 
minuend ? Which is the subtrahend ? Which, the remainder ? 

12. The minuend is 16, and the subtrahend 5. What is the 
remainder ? 

13. What is the difference between 18 and 10 ? 

14. What is the remainder when 8 is subtracted from 17 f 

47* SVBTBAOTION TABLE. 



^10 

i 


2845«T8^ 
00000000 

28456789 


e j 5 6 7 8 9 10 11 12 18 14 
^]5 555555565 

0128456789 


iji 1 
i 


8456789 10 
11111111 
28456789 


l> j 6 7 8 9 10 11 12 18 14 15 
^]6 666666666 

012845 6 789 


«]2 2 

i 


4 5 6 7 8 9 10 11 
22222222 

23456789 


« j 7 8 9 10 11 12 13 14 16 16 
«]7 777777777 

5128466789 


qJS 4 
^13 8 

i 


5 6 7 8 9 10 11 12 
38888888 

23456789 


c j 8 9 10 11 12 18 14 16 16 17 
^8888888888 

0123456789 


4i4 4 

6 i 


6 7 8 9 10 11 12 13 
44444444 

28456789 


Q ( 9 10 11 12 18 14 15 16 17 18 
<'t999999 9999 

0128456789 



OA.&JS1 1. 

No figure of the Subtrahend of greater value than the 
corresponding figure of the Minuend. 

48* We can subtract apples from apples, dollars from 
dollars, pens from pens, or hours from hours ; but we can 
not subtract aipples from dollars, nor pens from hours. 
For 13 apples — 4 dollars = neither 9 apples nor 9 dollars. 

Again, we can subtract ones from ones, tens from tens, 
or hundreds from hundreds ; but we can not subtract ones 
from hundreds, nor tens from thousands. For 9 thousands 
— 4 tens = neither 6 tens nor 5 thousands. 
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49. Ex. From 5,267 subtract 2,215. bolutiow. 

Explanation. — Since we must subtract 5 2 6 7 Minuend.. 
ones from ones, tens from tens, himdreds 22 15 Subtrahend, 
from hundreds, etc., it is most convenient 3052 Remainder. 
to write the figures of the subtrahend 
under the figures of like orders in the minuend. We 
then subtract each figure of the subtrahend from the figure 
above it in the minuend, writing the result directly below 
in the remainder. 5 ones from 7 ones leave 2 ones ; 1 ten 
from 6 tens leave 5 tens; 2 hundreds from 2 hundreds 
leave himdreds ; and 2 thousand^) from 5 thousands leave 
3 thousands. The result, 3,052, is the difference or remain- 
der required. 

In the same manner solve and explain the following 

(1) (2) (8) (4) (6) 

From 85 459 4978 18279 feet $2884 

Subtract 43 348 8264 3148 feet 1073 

6. From it chest of tea, which contained 76 pounds, a grocer sold 
43 pounds. How much tea remained in the chest ? 33 pounds. 

7. From a flock of 396 sheep a drover bought 194. How many 
sheep were left in the flock ? 202. 

8. A man bought a house and lot for $2,375, paying $1,22^ 
down. How much did he then owe on the place ? $1, 150. 

9. A contractor received $7,875 for building a railroad bridgei 
and it cost him $5,450 to build it. How much was bis profit ? 

10. In a city school there are 849 pupils, of whom 437 are girls 
How many are boys ? 412, 

11. A and B together bought a steamboat for $78,885, and A 
furnished $45,385 of the purchase-money. How much did B fur- 
nish? $33,000. 

12. From 9 million 548 thousand 276, subtract 5 million 84 
thousand 153. Bemctinder^ 4, 514, 123. 
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C-A.sk II. 

Any figure of the Subtrahend of greater value than the 
corresponding figure of the Minuend. 

50« If the minuend is 5, and the subtrahcfnd is 2, the 
difference is 3. 

5 5 + 4 = 9 5 + 7 = 12 

2 2+4=6 2+7=9 



If 4 be added to both minuend and subtrahend, the dif- 
ference is 3, EU3 before. Again, if 7 be added to both min- 
uend and subtrahend, the difference is still 8. Hence, 

The difference or remainder is not effected Uy adding the same 
number to both minuend and subtrahend. 

51. Ex. 1. From 40,658, subtract 21,385. 

Explanation.— Writing the numbers as in Ceusc sonmow. 
I., we commence at the right to subtract. 5 ones 4.0658 
from 8 ones leave 3 ones, which we write eus the ^ 1S85 
ones of the remainder. Since we can not subtract 19273 
8 (tens) from 5 (tens), and since the difference will 
not be affected by adding the same number to both minuend 
and subtrahend (50), we add 10 (tens) to the 5 of the minu- 
end, and 1 (hundred = 10 tens) to the 3 of the subtrahend. 
We then subtract 8 from 15, and 4 from 6, writing the 
results 7 (tens) and 2 (hundreds), as the tens and hundreds 
of the remainder. Since we can not subtract 1 (thousand) 
from (thousand), we add 10 (thousands) to the of the 
minuend, and 1 (ten-thousand = 10 thousands) to the 2 of 
the subtrahend. We then subtract 1 from 10, and 3 from 
4, and write the results, 9 (thousands) and 1 (ten-thousand), 
as the thousands and ten-thousands of the remainder. The 
result, 19,273, is the remainder required. 
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Ex. 2. From 923 subtract 48. 
Explanation. — Since we can not subtract 8 (ones) somnoK. 
from .3 (ones), we add 10 (ones) to the 3 of the ^^^ 
minuend, and 1 ten ( = 10 ones) to the 4 of the ^ 
subtrahend. Then 8 from 13 leaves 5. Since we ^ ^ ^ 
can not subtract 5 tens (4 + 1) from 2 tens, we 
add 10 (tens) to the 2 df the minuend, and 1 (hundred = 
10 tens) to the subtrahend. Then, 5 from 12 leaves 7, and 
1 from 9 leaves 8. The result, 875, is the remainder re- 
quired. 

Ex.3. From 1,000 subtract 257. 

Explanation. — ^In solving this example, we first bolutiok. 
add 10 (ones) to the minuend, and 1 (ten) to the 1000 
subtrahend, and. subtracting 7 from 10, we obtain _?A!L 
3 ones. We next add 10 (tens) to the minuend, K J^S 
and 1 (hundred) to the subtrahend, and subtract- 
ing 6 from 10, we obtain 4 tens. We then add 10 (hun- 
dreds) to the minuend, and 1 (thousand) to the subtrahend, 
and subtracting 3 from 10 and 1 from 1, we obtain 7 hun- 
dreds and thousands. The result, 743, is the remainder 

required. see Manual. 

In the same maimer solve and explain the following 

PMOBLEM8. 

(13) (14) (15) (16) 

From 98 416 1483 men 423150 miles 

Subtract 28 198 645 men. 145316 miles. 

17. A man having $725 on deposit, draws out $268. How much 
has be left in the bank ? $Ji57, 

18. A merchant sold a bill of goods for $173, and his profits 
were $37. How much did the goods cost him ? $136, 

19. A man's income is $1,675, and his expenses are $948. How 
much does he save ? $727, 

20. 1,378 tons — 985 tons = how many tons ? 393. 

21. 1,045 bushels — 66 bushels = how many bushels? 979. 
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23. How much more does the heanest bale of cotton weigh than 
the large box near the ship ? Sfl:B pound* 

28. How mnch more do the 8 cotton bales veigh than the hear- 
iest marked package ? 

24. What is the difference between the weight of the 2 bartela 
and tbe bale of cotton which the 8 men are handling ? 

25. Which weighs the most, the bale on which one of the men is 
standing, or the i lightest marked packages, and how much! 

S6. All the marked boKes are to be shipped on board the vessel 
lying at the wharf, and all the other marked freight bos been 
landed fiom ber. Will she take in more or less ireight than she 
has discharged, and how much ? 549 pounds Um. 

27. A Boston provision dealer having 1,296 barrels of pork, ships 
748 barrels to Liverpool. How many barrels has he then on hand ? 

28. In an election for Member of Congress, A received 12,031 
vot«s, and B, 10,032 votes. Which candidate was elected, and by 
what majority ) A, hy a myority of 1,999. 

20. A yoke of oxen, before being iattened, weighed 2,586 pounds, 
and after being fattened, 3,174 pounds. How much had they 
gained } S8S poundt. 

80. An oi weighed 1,326 pounds on foot, and 886 pounds when 
slaughtered. What was the difference between the live and 
dressed weights j SSO potmdt. 
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52. The faots deduced in Arts. 48, 50, may be stated as 

Principles of Subtraction, 

I. Ordy abstract numbers or lUce concrete numbers can he 
subtracted the one from the other, 

n. Only like orders of units can be subtracted the one from 
the other. 

m. The difference or remainder is not ejected by adding 
the same number to both minuend and subtrahend. 

53« Upon these principles is based the 

^ute for Subtraction of Integers. 

L Subtract units from units of like orders, uniting each de- 
ference for the same order of units in the result. 

n. When any order of units in the svbtrahend is greater in 
value than the corresponding order in the minuend, add 10 
units of the same order to the minuend, and 1 unit of the next 
higher order to the subtrahend. 

Notes. — X. When no figure of the subtrahend exceeds in value the cor- 
responding figure of the minuend, we may commence at the right or at the 
left to subtract. 

2. When one or more figures of the subtrahend exceed in value the cor- 
responding figures of the minuend, it is in general more convenient to 
commence at the right to subtract. See ManaaL 

PB OBIiEMS. 

(31) (32) (33) (84) 

From 3250 10000 25600 gallons 842651 reams 
Subtract 89 24 8008 gallons. 142652 reams. 

35. A man's property is valued at $75,000, of which $48,766 is 
in real estate. How much is his personal property worth f 

86. A grain buyer in Milwaukee receives an order for 12,500 
bushels of " No. 1 " wheat, and has only 7,645 bushels in store. 
How much must he purchase to fill the order? 1^,855 bushels. 

37. A religious society, after raising $17,675 by subscription, 
contracted for the erection of a church for $22,500. How much 
remains yet to be raised ? $4,825. 
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88. Christopher Columbus was bom a.d. 1437, discoyered Amer- 
ica A.D. 1492, and died a.d. 1506. How old was he when he dis- 
coyered America ? How old when he died ? 55 years; 69 years. 

39. 26,957,229 bushels of salt were used in the United States in 
1860, and of this amount 14,094,227 bushels were imported. How 
many bushels were of home manufacture ? 12,863,002, 

40. The distance from Albany to Bufblo is 297 miles, and from 
Albany to Rochester, 229 miles. How far is it from Rochester to 
Buffalo ? 68 miles. 

41. At a saw-mill 100,000 feet of pine lumber were sawed in one 
month, and 47,250 feet of it were sold. How much remained at the 
mill? 52,750 feet. 

42. One year the receipts of the Third Ayenue Railroad of New 
York city were $564,839, and the expenses were $307,188. How 
much were the profits ? $257,651. 

Lake Superior has an eleyation of 623 feet aboye tide; Lake 
Huron, of 591 feet ; Lake Erie, of 565 feet ; Lake Ontario, of 232 
feet ; Great Salt Lake, of 4,200 feet ; and Lake Titicaca, of 12,785 
feet. 

43. How much higher is Lake Superior than Lake Erie ? 

44. How much higher is Lake Superior than Lake Huron ? 

45. Great Salt Lake is how much higher than Lake Ontario ? 

46. How much fall is there in Niagara Riyer ? 

47. Lake Superior is how much higher than Lake Ontario ? 

48. How much higher is Lake Titicaca than Lake Erie ? 

49. How much higher is Lake Huron than Lake Ontario ? 

50. How much fall is there between Lake Huron and Lake Erie ? 

51. Lake Titicaca is how much higher than Great Salt Lake ? 

52. From a fann of 417 acres, the owner sold 132 acres to one 
man, and 96 acres to another. How much land had he left ? 

53. A bank teller receiyed a salary last year of $1,250. His per- 
sonal expenses were $753, and he bought a yillage lot for $213, and 
paid out $149 for improyements upon it. How much money had 
he at the end of the year ? $135. 

54. A droyer haying 319 head of cattle, sold 98 head to one 
butcher and 127 head to another. How many cattle had he left ? 

2* 
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55. An estate worth $35,474 is encumbered to tlie amount of 
$17,625. How much is it worth above the incumbrance ? 

56. A farmer haying 113 sheep, sold 57 of 4;hem, and afterward 
bought 88 more. How many had he then ? 139, 

57. A man at his death left an estate worth $48,765. He owed 
$13,596, and bequeathed $12,750 to his widow, $5,875 to charitable 
institutions, and the balance to his only son. How much did his 
son receive ? $16,5]^^ 

58. A regiment was mustered into the service with 976 men, and 
afterward received 274 recruits. During service its losses were 88 
killed in battle, 94 wounded, 54 taken prisoners, 69 discharged for 
sickness, 13 died from sickness, and 47 deserted. Of how many 
men did the regiment then consist ? 935, 

59. A lumber dealer sold a quantity of plank for $746, making a 
profit of $148. How much did the lumber cost him ? $598. 

60. A hardware merchant, who owes a grocer $118 on account, 
sails him a cook stove for $82, a parlor stove for $28, and some 
pipe for $7, and pays the balance in cash. How much money does 
the grocer receive ? 

61. A clergyman had his life insured for $8,500. At the time of 
his death $376 of his salary was unpaid ; he owned a house and lot 
worth $3,275, but upon it there was a mortgage for $1,890 ; and 
his other debts amounted to $294. How much did he leave his 
family? $5,Jie7, 

62. A block of stores, valued at $87,675, and goods worth 
$69,325, were destroyed by fire. The buildings were insured for 
$81,875, and the goods for $49,290. What was the loss on the 
buildings ? 

68. What was the loss on the goods ? 

64. How much did the loss on the goods exceed the loss on the 
buildings? $Ut,2S5, 

65. June 1, a grocer bought 1,754 pounds of ^ sugar, 1,249 
pounds ®, 2,154 pounds B, 1,864 pounds C, 2,752 pounds W. I., 
and 1,954 pounds K. O. August 1, he had on hand 967 pounds ^> 
856 pounds ®, 1,182 pounds B, 1,692 pounds C, 2,158 pounds 
W. I., and 869 pounds N. O. How much sugar of each brand had 

he sold in the month f See ManaaU 
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SECTION V. 

MirZ TITZICiA. TIOJ\r. 

54« 1. James found 4 hens' nests in the bam, and in each nest 
were 5 eggs. How many eggs did he f nd ? 

2. If a cooper can make 7 barrels in a day, how many barrels can 
he. make in 5 days ? 

3. How many blades in 9 4-bladed knives ? 

4. A lady bought 7 spools of thread, at 7 cents a spool. How 
much did it cost her ? 

6. If 9 pounds of flour will last a family one week, how many 
pounds will last them 5 weeks ? 

6. How many dollars can a man earn in 6 days, if he earns $3 a 
day? 

55* MuUipticaHon is a short process of finding the 
sum of as many times one of two numbers as there are ones 
in the other. 

56. ThQ fl^oduct is the result obtained by Multiplica- 
tion. 

57* The jFactors are the numbers used to obtain the 
product. 

58. The Multiplicand is that factor which is to be 
taken any certain number of times^^ 

59* The Multiplier is that factor which shows how 
many times the multiplicand is to be taken. 

60. Continued Multiplication is the process of find- 
ing the product of more than two factors. 

61* The Sign of Multiplication, volbAq thus x, when 
placed between two numbers, idgnifies that they are to be. 
multiplied together. It is read "times," or ** multiplied 
by." Thus, 5 x 8 is read " 6 times 8," or " 6 multiplied 
by 8." 
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7. 4 X 6 slates are how many slates ? 

8. What is the product of 6 x 7 oranges ? 

9. What is the product of 7 x 9 ? 

10. The factors are 5 and 8. What is the product ? 

11. The multiplicand is 9, and the multiplier 8. What is the 
product ? 

13. What is the product of 3 x 3 x 7 ? 

13. 4 X 2 X 6 pen-holders = how many pen-holders ? 

62* MULTIPLICATION TABLE. 



tjO 128456789 
^t 11111 l' 1111 

0128456789 


l>jO 133456789 
^]6 666666666 

613 18 243036434854 


ojO 128456789 
*13 332222222 

2 4 6 8 10 12 14 16 18 


7J0 138456789 

•"7777777777 

7 14 31 38 35 43 49 56 63 


QJO 123456789 
^]3 338333338 

3 6 9 13 15 18 31 34 37 


QJO 133456789 
^]8 888888888 

8 16 34834048566473 


aJO 133456789 
^]4 444444444 

4 8 13 16 3034388336 


QJO 138456789 
^9999999999 

9 18 37 36 45 54 68 73 81 


RJO 133456789 
^5555555555 

5 10 15 303530354045 


in^ 0133456789 

i^no 10 10 10 10 10 10 10 10 lo 

• 10 30 80 40 50 60 70 80 90 



C^SS2 I. 
The Multiplier One Figure. 

63. Ex. How many are 673 4- 673 -f 673 + 673, or 4 
times 673 ? 

Explanation. — ^In the Solution by Addition we 
find the Emm of 4 673's to be 2,692. But since 
3 ones + 3 ones + 3 ones + 3 ones = 4 times 
3 ones, and 7 tens + 7 tens + 7 tens + 7 tens 
= 4 times 7 tens, and 6 hundreds + 6 hundreds 
+ 6 hundreds + 6 hundreds = 4 times 6 hun- 2692 



SOLUTION 
BT AUDITIOM 



eis 

673 
673 
673 
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dreds, we write the 673 but once, and write a 4 under its 
right-hand figure, to show how many times it is to be 
taken, as shown in the following Solution by Multipli- 
cation: 

In this Solution we multiply each „^ somnoic 

•^ "^ BY MDLTIPLIOATIOK. 

fignre of the multiplicand by the multi- g 7 ^ jfuuipiicand 
plier. Thus, 4 times 3 ones are 12 4 MuUipUer, 

ones, or 2 ones and 1 ten. We write 2692 Product. 
the 2 ones as the ones of the product, 
and reserve the 1 ten in the mind to be added to the prod- 
uct of the tens. 4 times 7 tens are 28 tens, and 28 tens + 
1 ten = 29 tens, or 9 tens and 2 hundreds. We write the 
9 tens as the tens of the product, and reserve the 2 him- 
dreds in' the mind to be added to the product of the hun- 
dreds. 4 times 6 hundreds are 24 hundreds, and 24 hun- 
dreds + 2 hundreds = 26 hundreds, or 6 hundreds and 2 
thousands. We write the 6 and 2 as the hundreds and 
thousands of the product. The result, 2,692, is the sum or 
product required. 

64* From this explanation we learn that 

The multiplicand is that /actor which would he used in 
solving a problem or exampts by Addition. 

65« We may add abstract numbers or like concrete num- 
bers. (See 40.) Hence, 

The multiplicand may he either an abstract or a corwrete 
number, 

66« The multiplier is used simply to show how many 
times the multiplicand is taken. Hence, 

The multiplier is always an abstract number. 

67« In Addition the sum is of the same kind eus the parts 
added. Hence, 

Ihe product is always of the same kind as the multiplicand. 
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PROBLEMS. 

(1) (2) (3) (4) (5) 

Multiply 48 132 491 6243 13562 pounds, 
by ^ ^ _5 7 _8 

6. How much will 3 cows cost, at $52 apiece ? 

7. How much will a mechanic earn in 6 months, if he earns $35 
A month ? $210, 

8. A grocer bought 7 barrels of sugar, each containing 245 
pounds. How much sugar did he buy ? 1,715 pounds, 

9. How much will 9 tons of hay cost, at $14 a ton ? $126, 

10. How far will a railroad train run in 7 hours, at the rate of 

39 miles an hour ? 27S miles, 

11. A canal-boat captain bought 4 horses, paying $156 apiece for 
them. How much did they cost him ? • $62^, 

12. A manufacturer pays his hands $2,356 a month. How much 
do their wages amount to in 6 months ? $H, 136, 

13. In a certain army corps there were 8 regiments of 966 men 
each. What was the number of men in the corps ? 7,728, 

14. At $5 a week, how much will a year's board cost, there being 
52 weeks in a year ? $260, 

15. If the price of thrashing wheat is 4 cents a bushel, how much 
must be paid for thrashing 17,944 bushels ? 71,776 cents, 

16. A miller sells 74 barrels of flour, at $9 a barrel. How much 
does the sale amount to ? $666, 

68* In explaining the solution of Problem 16, we would 
say, " 74 barrels sell for 74 times as much as 1 barrel, or 74 
times $9." Hence, $9, being a concrete number, is the true ' 
multiplicand. But since 74 times 9 is the same as 9 times 
74, in solving the problem we may take 74 for the multipli- 
cand, and use 9 as the multiplier. That is, 

I. In the solution of problems^ either factor niay he used as 

the multiplicand. See Manual. 

n. In the explanation of the solution of problems containing 
concrete numbers, the concrete number is the true mvUiplicaTid, 
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17. How manj windows in tlie ftont of all tbe stories of tbis 
building except tbe first, tiiere being SO windows to eacb story 1 

18. How man; iron pillars or columns in the front of tbe three 
npper Btoiiea, there being 31 columns to each stoiy ? 

19. How man; windows in 8 street cots, there being 18 windows - 

SO. If 2i passengers ride in a car at one trip, and the fare is 6 
cents, how mnch iare will the conductor collect ! 

31. A woman who keeps a fmit stand sold 178 oranges one day, 
at 4 cents apiece. How much did she receive for them 1 

33. How mnch did it cost to paint the two ugna on this build- 
ing, at (3 a letter ? 

33. How much would it cost all tbe persons in the foreground 
of this picture to go to Hariem and back on a horse-car, the fare 
being 7 cents each way t SIO cent*. 
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24. The Third Avenue Bailroad, in New York City, is 7 miles 
long. How many miles does a car run in making 11 round trips ? 

25. A wood dealer sold 6,591 cords of wood, at $7 a cord. How 
much were his receipts ? $JiS, 137, 

26. In 1 mile there are 1,760 yards, or 5,280 feet. How many 
yards in 8 miles ? H, 080, 

27. How many feet in 8 miles ? 42,^40, 

28. Ten brick-layers finish the walls of a building in 9 days, lay- 
ing 9,475 bricks each day. How many bricks are in the walls ? 

29. At $9 apiece, how much will it cost for the transportation 
of 33,875 soldiers from Washington to Chicago ? $304,875, 



O^SXQ II. 

The Multiplier any number of tens, hundreds, thousands, 

and so on. 

69. Ex. Multiply 3,176 by 10. 

Explanation. — We write the numbers as shown EOLtrrioN. 

in the Solution, and multiply each figure of the 3176 

multiplicand by the multiplier, as in Case I. ^^ 

Comparing the multiplicand and product, we 81760 
find that the figures of the product are the 
same as those of the multiplicand, with a cipher on the 

right Hence, ( 

70» Annexing a cipher to any number multiplies it by 10, 

71 • Annexing a second cipher multiplies by 10 again ; that 
is, annexing tvx) ciphers to any number multiplies it by 10 times 
10, or 100, 

72. Annexing three ciphers to a number multiplies it by 10 
times 100, or 1,000. 

73. Annexing four ciphers multiplies by 10,000; annex- 
ing five ciphers, by 100,000 ; and annexing six ciphers, by 
1,000,000. 
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74. Ex. Multiply 291 by 60. 

ExPLANATiOK. — 60, or 6 tens, = 6 times 10 or nonmoH. 

10 times 6. Hence, 60 times 291 is 10 times as 291 

mTich as 6 times 291. We may therefore multi- ^^ 

ply 291 by 6, and to the product thxis obtained 17 460 
annex a cipher. 

75. To muitipiy by 600, we mvUiply by 6, and annex ttvo 
ciphers to the product; to mulMply by 6,000, we multiply by 6, 
and annex three cipfiers, 

76* We mvUiply by any number of tens, hundreds, thousands, 
or units of higher orders in the same manner, 

80. How many oats in 10 wagon loads of 65 bitehels each ^ 

31. A barrel of flour contains 196 pounds. How many pounds 
in 100 barrels ? 19^600. 

82. The United States Government purchased 10,000 rifles, at 
$24 each. How much did they cost ? $240, 000, 

83. Multiply 23,»47 by 1,000. Product, 23,947,000, 

34. Multiply 175,941 by 100,000. Product, 17,594,100,000, 

85. A pork packer sells to a provision dealer 125 barrels of pork, 
at $20 a barrel. What is the amount of his bill ? $2,500, 

36 At $50 an acre, how much will a fiirm of 176 acres cost ? 

37. A gentleman bought a city lot, having a front of 22 feet, at 
$90 a foot. How much did it cost him ? $1,980, 

88. A drover sold 500 head of cattle, at $67 a head. How much 
did he receive ? $33, 500, 

39. A manufacturer sells 594 sewing-machines, at $60 each. 
How much does he receive for them ? $35,640, 

40. In a certain county, 237 drafted men purchased their exemp- 
tion by paying $300 each. How much did their exemption cost ? 

41. The President's Cabinet consists of 7 members, who receive a 
salary of $8,000 each. What do their united salaries amount to ? 

42. 400 X 496 = how many ? 198, 000. 

43. What is the product of 32,721 x 50,000 ? 1,636,050,000. 
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CA.SE III. 



The Multiplier more than One Figure. 
77. Ex. Multiply 3,528 by 472. 



MuUiplying 
hy2. 

3528 
2 

7056 



Explanation.— Since 
472 consists of 2 ones, 
7 tens, and 4 hun- 
dreds, or 2, 70, and 
400 ; and since we can 
not multiply 3,528, by 
the whole 472 at once, we multiply 
it first by 2, then b^r 70, and then 
by 400, and afterward add the re- 
sults, or Partial Products. The re- 
sult thus obtained, 1,665,216, is the 
sum of 2 X 3,528, 70 x 3,528, and 
400 X 3,528, or 472 x 3,528. 

In the First Solution, each of the 
four steps stands by itself ; in the 
Second Solution they are placed to- 
gether. 

In the Second Solutidh, the ciphers 
on the right of the second and third 
partial products serve merely to fill 
the places of ones and tens ; and since 
the sum of any number of O's is 0, 
they may be omitted without affect- 
ing the total product, as shown in the 
Third Solution. 

In this Solution the second partial 
product is found by multiplying by 
7, instead of 70 ; and the third partial 
product by multiplying by 4, instead 
of 400. But we must always 



FIBST SOLUTION. 



Multiplying 
by 10. 

3528 

7^ 

24,6960 



MuUij^iyinif 
2>y400. 

3528 
400 

1411200 



Adding 
Partial Products. 




PartiaZ 
ProdtKsts. 



1665216 



SSCONB BOLUnON. 



3528 



7056 

246960 

1411200 

1665216 



i72 

156) 
960Y 
200) 



Partial 
Prod.tcU^ 



THiBD soLimoir. 

3528 
472 



7056 
24696 
1 4112 

1665216 



\ 
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Write the first figure of each partial product directly under 
(he figure of the multiplier used to obtain it. 

Note.— In the explanation of Solations, the value of each partial product 
should be named. This is done by reading it as though the ciphers were 
written. 

JPBOBZXSMS, 

(44) (45) • (46) (47) (48) 

84 73 281 2976 127492 
23 45 _54 81 647 

49. A prairie farmer planted 176 acres of com, wliich yielded 73 
bushels to the acre. How many bushels in the crop ? 12,8^8. 

50. At a certain recruiting station, in 1862, 48 men enlisted each 
day for 86 days. How many men enlisted ? 1,548, 

61. An overland emigrant train traveled 23 miles a day for 17 
days. How far did they travel ? 391 miles, 

52. The skipper of a fishing smack received, as his share of the 
season's catch, 273 barrels of mackerel, which he sold at $11 a bar- 
rel How much were his receipts? $3,003. 

58. In a pump manufactory, 125 of the workmen receive $89 a 
month each. How much do their wages for a month amount to ? 

54. How much do their wages amount to in 1 year, or 12 
months? $58,500. 

55. A livery-stable keeper who has 23 horses, finds that it costs 
him $83 a year for the keeping of each horse. What is the cost of 
keeping all of them ? $1,909. 

56. A steamer sailed from New York for Liverpool with 376 
first-class passengers. How much did their fares amount to, at 
$135 apiece? $50,760, 

57. A railroad company contracted for 43 locomotives, at $18,725 
apiece. What was the amount of the contract ? $805, 175, 

58. Li a certain paper-mill 184 reams of paper are made daily. 
How many reams are made in a year of 313 working days ? 

59. Multiply 1,372 by 861. Product, 1,181,292. 

60. What is the product of 4,293 multiplied by 2,726 ? 

11,702,718. 

61. 417,298 X 581 = how many? 242,^7,233. 
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C-A.SID IV. 
One or more ciphers between other figures of the Multiplier. 

78. Ex. Multiply 2,566 by 3,007. 
Explanation. — ^In the Second '^^^"^ solution, second sonmoy. 
Solution we have multiplied by 2566 2566 

rr ;i Q XV ^1 / S007 8001 

7 ones and 3 thousands (see L L 

76), omitting to multiply by n962 17962 

tens and hundreds, because 6 qooo — 

times 2,566 is 0, as shown in ^qq^ 7715962 

the First Solution. Hence we 'ZZTTTTT^ 
- 77 lodo2 

may always 

Omii to multiply by ciphers that stand between other figures 
in the multiplier, 

JPJtOBI,EM8, 

(62) (68) (64) (65) 

Multiply 426 1728 4765 29872 

by 203 _506 J07 5008 

66. At $105 each for horses, how much will it cost to mount a 
caralry regiment of 1,043 men ? $109,515, 

67. In one season a manufacturer sold 307 reapers, at $135 
apiece. How much did he receive for them ? $41,445. 

68. A ftirrier bought 108 buflfalo-robes, at $17 apiece? How 
much did they cost him ? $1,836, 

69. A canal 203 miles long was kept in repair one season at an 
expense of $383 a mile. What was the expense for the whole 
canal? $77,749. 

70. At a cotton manufactory 1,396 yards of cloth are made each 
day. How many yards are made in 307 days ? 4^8,572, 

71. In a certain cotton factory are 203 looms, which turn out 69 
yards of cloth per day, each. How many yards of goods are made 
daily ? 

72. At the same rate, what is the total product of the factory in 
a year of 308 working days ? 4^314, 156 yaird». 
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Ono or more oiphera on the right of either or both factora 



79. Ex. 1. Multiply 89 by 1,600. 

To midtiply by 1,600, we first multiply by 
16, and then to the product annex two ciphers, 
as in Case IL (See 75.) 

Ex. 2. Multiply 54,000 by 37. 

Explanation. — ^We first multiply 54 by 37, 
and obtain 1998. Since the 54 is thousands, 
this product must be thousands (see 67) ; and 
we therefore write three ciphers in units' pe- 
riod ; that is, annex three ciphers to the prod- 
uct of 37 X 54. 



SOLUTION. 

89 
1600 

89 
H2Ji.OO 



SOLUTION. 

5i000 
S7 

378 
162 

1998000 



SOLUTION. 

73000 
2600 

438 
H6 

189800000 



Ex. 3. Multiply 73,000 by 2,600. 

Explanation. — We fix^i multiply 73 by 
26, obtaining 1,898. But since the 73 is 
thousands, we annex three ciphers to this 
product for those at the right of the mul- 
tiplicand. The result thus obtained is 

26 X 73,000 ; and to make it 2,600 x 
73,000, we annex two ciphers more. 

Hence, when there are ciphers on the right of one or both 
factors, 

To theprodiLct of the other figures annex as many ciphers as 
there are ciphers on the right of both factors. 

JPnOBZHMS. 

73. In one barrel of beef there are 200 pounds. How many 
pounds in 87 barrels? 7jJ^. 

74. A carriage maker sold 80 top carriages, at $285 apiece. 
How much did they come to ? $8,550, 

75. A Missouri farmer had 180^acres of wheat, and the yield was 

27 bushels to the acre. How much wheat did he raise ? 
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76. In printing an edition of 5,000 copies of a book, 16 sheets of 
paper Tvere used for each book. How much paper was used ? 

77. A Georgia planter had 04 acres of cotton that yielded 460 
pounds to the acre. How much cotton did he raise ? 

78. At an ax factory 280 axes were made each day for 156 days. 
How many axes were made ? 43,680. 

79. What will be the cost of 25,000 army blankets, at $5 apiece ? 

80. In one ream of paper there are 480 sheets. How many sheets 
in 260 reams ? 124,800, 

81. A Pennsylvania oil well flowed 110 days, at the rate of 340 
barrels of oil a day. How much oil did it yield ? 81,400 larreU, 

82. How much will be the cost of building a line of telegraph 
680 miles long, at $1,250 a mile ? $850,000, 

83. What is the product of 760,000 and 53,000 ? 40,280,000,000, 

84. The multiplicand is 694,000, and the multiplier 66,700. 
What is the product ? S9, 349, 800, 000, 

80* The facts deduced in Arts. 64 to 70 may be stated as 

Principles of Multiplication. 

In the Explanation of Solutions : 

I. The true miUHpUcand is thai factor which vxnUd be used 
in solving the problem by Addition, 

n. The multiplicand may be either an abstract or a concrete 
number, 

HL Ihe multiplier must always be an abstract number. 

IV. The product is always of the same kind as the true mul- 
tiplicand. 

In the Solution of Problems : 

V. In the sduHon of pyroblems, either factor may be used as 
the multiplicand, 

VI. Annexing a cipher to any number multiplies it by 10, 
Vn. The sum of all the partial products ariswgfrom muUir 

plying one of two numbers by the ones, tens, hundreds, etc., of 
the other, is the product of the two given numbers. 
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81. Upon these principles is based ihe 

!Rule for MuttipUcation of Integers. 

L The multiplier one figura 

Commenjce vnth the ones, and mvUiply siuxjessively each figure 
of the rmUHplieand by the muUiplier, In the product write the 
ones of each resuU^ and add the tens to the next result. 

n. The multiplier more than one figure. 

Multiply by each figure of the muUiplier except ciphers, place 
the right-hand fi/gure of each product under that figure of the 
multiplier used to obtain it, and add the partial products. 

UL Ciphers on the right of either or both factors. 
To the product of all the c^her figures annex as many ciphers 
as there are ciphers on the right of both factors. 

85. Every mile of a road 4 rods wide contains 8 acres. How 
many acres are there in 168 miles of such a road ? ljS44' 

86. An army train was 9 hours in passing a giyen point, 84 
wagons passing each hour. How many wagons were in the train ? 

87. How many poles will be required for a telegraph 328 miles 
long, if 16 poles are required for one mile ? 5,2jjS. 

88. A phonographic reporter, in taking down a speech, wrote 68 
words a minute for 187 minutes. How many words were in the 
speech? 9,316. 

89. How much will it cost to build a railroad 184 mUes long, at 
$65,475 a mile ? $8j 773 j 650. 

90. Last season a cheese factory used the milk of 470 cows, and 
made 290 poimds of cheese to the cow. How much cheese was 
made ? 136, 300 jxmnda. 

91. In one square mile there are 640 acres, and in the State of 
Iowa there are 50,914 square miles. How many acres in the 
State? 32,58^,960. 

92. The New American CyclopsBdia contains 13,805 pages, of 
3,086 ems each. How many ems in the work ? 41,911,980. 

93. The factors are three hundred ninety-seven thousand five 
hundred, and nine thousand eight hundred. What is the product ?. 
Three biUion eight hundred ninety-five mUUonfi'M hundred tKouMLiui* 
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d4. How many miles will a railroad conductor travel in a year, 
if he goes over a road 108 miles long once every day ? 39,^20, 

95. It is estimated that Mississippi River deposits 8,702,758,400 
cubic feet of solid matter in the Gulf of Mexico every year. How 
many cubic feet have been deposited in 502 years ? 

1,858,784,716,800. 

96. How many yards of sheeting are there in 91 bales, each bale 
containing 23 pieces of 45 yards each ? 9^, 185, 

97. At $13 a month, how much will the pay of the privates of a 
certain regiment, 896 in number, amount to in 12 months ? $139 J76. 

98. A shoe dealer bought 27 cases of French calf boots, each case 
containing 12 pairs, at $5 a pair. What was the amount of the 
purchase? $1,620, 

99. In a woolen factory there are 48 looms. How many yards of 
cloth will be made in the factory in 208 days, if 27 yards are woven 
upon each loom daily? 269,568, 

100. Just before an expected battle, 64 rounds of cartridges were 
given to each of 70,000 men. How many rounds were distributed 
to all of them? 4,480,000. 

CA.SE -VI. 
PoweiB. 

82. A ^wer is the product of two or more equal fac- 
tors ; as 49, which is the product of 7 x 7. 

83* A Square is the product of two equal factors ; as 
25, which equals 5x5. 

84* A Cube is the product of three equal factors ; as 64, 
which equals 4x4x4. 

85* The Fourth ^wer\^ the product of four equal fac- 
tors ; the ^Jth ^wer the product of five equal factors ; 
the Sixth ^Power the product of six equal feictors, and 
so on. 

NoTBB.— 1. The process of finding the square of a number is called squiu'- 
ing it ; and the process of finding its cube i^ called cubing it. 

2. The process of finding any power of a number is called raisiug it to 
that power. 
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86« An Index is that one of two numbers which denotes 
ihe power to which the other nnmber is to be raised. It is 
written at the right, and a Jittle above the other number. 
Thus, in the expression 8^ 3 is an index, and it denotes 
that 8 is to be cubed. So, also, 21' indicates the square of 
21, and 59^ indicates the fourth power of 59. 

87. Ex. Baise 15 to the fourth power. boltthok. 

Explanation. — We first find the ^^ 

square of 15, by multiplying it by _ 

itself. We then find the cube by 75 

multiplying the square by 15. We ^^ 

then multiply the cabe by 15, and the . 225 a^^ 

result is the fourth power ; because ^^ 

it is the product of 15 x 15 x 15 x 15. 1125 

In squaring a number there are 226 

2 equal factors and 1 multiplica- S37 5 oube. 

tion ; in cubing it, 3 equal factors ^^ 

and 2 multiplications ; and in raising 16 875 

it to the fourth power, 4 equal fac- S37 5 

tors and 3 multiplications. 50625 Fourthpower, 

In finding any power of a number, the nMinber qfmulHplicor 
Hons is one less than the number of factors. 

JPItOBIiEMa* 

101. What is the square of 9? 81. 

102. What is the cube of 6? 125. 

103. Square 428. Cube 47. 178,929; 103,823. 

104. Raise 12 to the fourth power. 20,736. 

105. What is the cube of 52 ? The cube of 901 ? 

106. What is the square of 2,016 ? 4,06^,256. 

107. Raise 218 to the sixth power. 107,334,^0^,093,82^. 

108. Raise 63 to the seventh power. 

109. Raise 14 to the eighth power. 

110. Raise the following numbers to the powers denoted by their 
indices: 139», 97», 26*, 18*, IV. 

8 
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SECTION VZ. 
!Dirisioj\r. 

rN'DXJcrnoN' -ajstid iDEJiniis:ia?ioN'S. 

88* 1. Emma exchanged a 50-cent fractional-currency note for 
5-cent pieces. How many 5-cent pieces did she receire ? 

2. How many oranges can I buy for 28 cents, if I pay 4 cents 
apiece for them ? 

3. A silversmith sold 30 teaspoons, in sets of 6 spoons each. 
How many sets of spoons did he sell ? 

4. A fanner put l5 bushels of oats into bags, putting 3 bushels 
in each bag. How many bags did he use ? 

5. One day Henry saw a pic-nic party of 86 persons passing by, 
in 4 carriages. How many persons were there for each carriage ? 

6. Two boys received 20 cents for carrying a lady's trunk to the 
depot, and they shared the money equally between them. How 
many cents had each boy ? 

7. In my garden are 21 fruit-trees, standing in 8 equal rows. 
How many trees in 1 row ? 

8. A grocer paid $54 for 9 barrels of cranberries. What was the 
price per barrel ? 

In solving each of the first four problems, we find how 
many times one of two numbers is contained in the other ; 
and in solving each of the other problems, we separate one 
of two numbers into as many equal parts as there are ones 
in the other. 

89* division is the process of finding how many times 
one of two numbers is contained in the other ; or of finding 
one of the equal parts into which a number may be divided. 

90. The Quotient is the result obtained by Division. 

91. The dividend is the number to be divided. 

92. The divisor is the number by which the dividend 
is to be divided. 
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N<yfB8.^1. . A Ibrtial JHmdend is that part of tho dividend used to obtain 
one figure of the quotient, when the whole dividend is too large to obtain 
the entire quotient at one operation. 

3. Division is Mood when all the dividend is divided and the quotient is 
an integer. 

3. A Bemainder is that part of the dividend left undivided, either when 
the division is only partially completed, or when exact division is impos- 
sible. 

93. The Siffn of Division y made thus -^^ when placed 
between two numbers, signifies that the number before it is 
to be diTided by the number after it. It is read, "divided 
by." Thus, 175 -4- 25 is read « 175 divided by 25." 

NoTBs. — ^1. Division is also expressed by 'writing the dividend above, and 
the divisor below a horizontal line. Thus, Af^ is read, ** 175 divided by 25." 

2. In writing numbers for solution, the divisor may be written either at 
the right of the dividend, thus, 175 1.25, or at the left of it, thus, 25 J 175. 

9. How many times are 6 cents contained in 54 cents ? 

10. What is the quotient of 40 divided by 8 ? 

11. 66 -5- 7 = how many? -ff = how many? 

12. The dividend is 24, and the divisor is 4. What is the 
quotient ? 

13. If as many of 17 apples be divided among 6 children as will 
give them whole apples, how many whole apples will each child 
have ; and how many apples will be the remainder ? 

14. Divide 42 figs among 6 girls, and tell me the dividend, the 
divisor, and the quotient. Why is there no remainder ? 

94* DIYISIOK TABLE. 



0128456789 1^1 
0123456789 


6 12 18 2480864248541^6 
01234 5 6789 


2 4 6 8 10 12 14 16 18(^2 
0123456789 


7 14 21 28 35 43 49 56 68 1^7 
0128456789 


3 6 912 15 18 212427[3 
012345 6789 


8 16 24324048566472(^8 
0123 456789 


4 8 12 16 20 24 28 32 36 1^4 
128456789 


9 18 27 364554637281(^9 
0123456789 


5 10 15 20 25 80 85 40 45 1^5 
0123456789 


10 20 80 40 50 60 70 80 90 [10 
0128456789 
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95* 2 is contained in 6, 3 times ; in 6 tens or 60, 3 tens or 
30 times; in 6 hundreds or 600, 3 hundreds or 300 timea 26 
is contained in 76, 3 times ; in 75 tens or 760, 3 tens or 30 
times ; in 76 hundreds or 7,500, 3 hundreds or 300 times. 

In other words, if we divide ones, the quotient must be 
ones ; if we divide tens, the quotient must be tens ; if we 
divide hundreds, the quotient must be hundreds ; if we 
divide thousands, the quotient must be thousands, and so 
on. Hence, in division of integers, 

Any quotient figure must be of the same name or order of 
units as the right-hand figure of the partial dividend used to 

obtain it. See MannaL 



C^SSS I. 
The Divisor One Figure. 



FIBST METHOD. 



SOLUTION. 

9S6 
P 

S 

£_- 

6 
6 



3 Diffisor. 
312 QtuOierO, 



96. Ex. 1. Divide 936 by 3. 

Explanation. — We place 
the divisor at the right of the 
dividend, separating them by ^>t^^idmd. 
a line, and draw a line under 
the divisor, to separate it 
from the quotient. Then 
commencing at the left hand, 
we divide each figure of the 
dividend by the divisor, 

thus : 3 is contained in 9, 3 times ; and as the 9 is hun- 
dreds, the 3 is hundreds (95), and we write*^ it as the first 
figure of the quotient. We have now used the 9 hundreds 
of the dividend, and subtracting it from the dividend, we 
have no hundreds left. The next part of the dividend to be 
used is the 3 tens, which we bring down for a partial 
dividend. 3 is contained in 3, 1 time ; and as the 3 is 
tens, the 1 is a ten (95), and we write it as the second figure 
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of the qnotieni We have now used the 3 tens of the divi- 
dend, and subtracting it from the dividend, we have no 
tens left The next part of the dividend to be used is the 6 
ones, which we bring down for another partial dividend. 
3 is contained in 6, 2 times ; and as the 6 is ones, the 2 is 
ones (95), and we write it as the third figure of the quo- 
tient. We have now used all the figures of the dividend, 
and the result, 312, is the quotient required. 

Ex. 2. Divide 17,668 by 7. 
Explanation. — 7 is not contained in 1 •onmoK. 

any number of times; we must there- 17668 7 

fore take 17 for the first partial dividend. -Z 26 2i 

Since 2 times 7 are 14 and 3 tim^s 7 are ^ 6 
21, and 17 is more than 14, but less than ^^ 
21, 7 is contained in 17, 2 times. As 17 16 

is thousands, the 2 is thousands (95), ^^ 

and we write it as the first or thousands' 28 

figure of the quotient. We have now ^^ 

used 2 (thousands) times 7, or 14 (thous- 
ands) of the dividend ; and to find how many thousands 
remain undivided, we subtract the 14 (thousands) from the 
17 (thousands), and obtain a remainder of 3 (thousands). 
We next bring down the 6 (hundreds) of the dividend, and 
uniting it with the 3 (thousands), we have ^6 (hundreds) for 
a second partial dividend. Since 5 times 7 are 35, and 6 
times 7 are 42, and 36 is more than 5x7 and less than 
6 X 7, 7 is contained in 36, 5 times. As 36 is hundreds, 
the 5 is hundreds (95), and we write it as the second or 
hundreds' figure of the quotient. We have now used 5 
(hundreds) times 7, or 35 (hundreds) of the partial divi- 
dend ; and to find how many hundreds remain undivided, 
we subtract the 35 (hundreds) from the 3Q (hundreds), and 
obtain a remainder of 1 (hundred). We next bring down 
the 6 (tens) of the dividend, and uniting it with the 1 (hun- 
dred), we have 16 (tens) for another partial dividend. 
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Since 16 is more than 2 times 7 and less than 3 times 7, 7 
is contained in 16, 2 times. As 16 is tens, the 2 is tens 
(95), and we write it as the third or tens' figure of the quo- 
tient. We have now used 2 (tens) times 7, or 14 (tens) of 
the last partial dividend ; and to find how many tens re- 
main undivided, we subtract the 14 (tens) from the 16 
(teng), and obtain a remainder of 2 (tens). We now bring- 
down the 8 (ones) of the dividend, and uniting it with the 2 
(tens), we have 28 for a final partial dividend. 7 is con- 
tained in 28, 4 times ; and as 28 is ones, the 4 is ones (95), 
and we write it as the last or ones' figure of the quotient. 
We have now used 4 times 7, or 28 ; and subtracting this 
from the last partial dividend, we have no remainder. All 
the figures of the dividend have been used ; and the result, 
2,524, is the quotient required. 

97* The quotient in Division is sometimes an abstract, 
and sometimes a concrete number. It is therefore neces- 
sary, before proceeding to the solution of problems, that we 
determine when the quotient is abstract, and when con- 
crete. To do this, we will take the following examples : 

(1) (2) 

15 cents { 3 cents 15^3 

~5 B 

(8) (4) 

15 cents {^S 15 ys cents 

5 cents InypossMe 

Writing in the places of numbers, words indicating the 
kinds of numbers used, we have : 

(1) - (3) 

Cimorete ^ Concrete Abstract y Abstract 

Abstract Abstract 

*(8) (4) 

Concrete {Abstract Abstract { Concrete 

Concrete Impossible 
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98* These illtistirations fally establish the following facts : 

L Uie quotient wiU be an abstract number, when the divi- 
iend and divisor are both abstract or both concrete numbers. 
(Ex. 1, 2.) 

n. Ute quotient unU be a concrete number, when the dividend 
is a concrete, and the divisor an abstract nurnber. (Ex. 3.) 

m. Either the divisor or the quotient must always be an 
abstract number. (Ex. 1, 2, 3.) 

rV. An abstract number can not be divided by a concrete 
number. (Ex. 4.) 

jpmobz:em8. 

(1) (2) (8) (4) 

648 L2_ $484 t $4 273 tons t7_ 7392 t6_ 

5. A stage company paid $396 for 3 horBCS. How much did 
they cost apiece ? tlS2. 

6. How many snits of clothes can be made from 1,248 yards of 
broadcloth, allowing 4 yards for each suit ? $12. 

7. At a mortgage sale, 3 city lots were sold for $1,-596. How 
much was that for one lot ? 

8. A railroad company bought 1,456 cords of wood, which they 
transported on platform cars, each carrying 8 cords. How many 
car loads were there ? 18S. 

9. An Ohio £uiner raised a crop of 1,965 bushels of wheat, which 
he exchanged with a miller for flour, receiving 1 barrel of flour for 
eyery 5 bushels of wheat. How much flour did he receive for his 
wheat crop ? S93 barrels, 

10. If 6 masons lay 15,894 bricks in a day, how many bricks can 
1 mason lay? S,649, 

11. If the yearly expenses of a family of 7 persons are $2,065, 
what are the expenses of 1 person ? 

12. An army-wagon train, 9 miles long, contains 1,944 wagons. 
How many wagons is that to the mile ? 216, 
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SECOND METHOD. 

99. Ex. Divide 25,216 by 8- 

Explanation. — ^We write the 
dividend and divisor as in the ■ ^"^'''^j''; 

First Method, but below the ^^«««-?lli^ [8i>u^. 
dividend we draw a horizontal S 152 QuoUeru, 

hue, under which to write the 

quotient. 8 is contained in 25 (thousands), 3 (thousands) 
times. This quotient figure we write directly below the 
last figure (5) of the part of the dividend used to obtain it 
We multiply the divisor (8) by the 3 (thousands), and sub- 
tract the product from ihe 25, performing both computa- 
tions mentally. We now mentally unite the remainder 1 
(thousand) with the next figure of the dividend, 2 (hun- 
dreds), and divide the result, 12 (hundreds), by the divisor. 
8 is contained in 12 (hundreds) 1 (hundred) time. We 
write the 1 as the second figure of the quotient, and then 
multiply 8 by it, and subtract the product from the partial 
dividend, 12 (hiindreds). performing the computation; men- 
taUy, as before. We next mentally unite the remainder, 4 
(hundreds), with the 1 (ten) of the dividend, and divide the 
result, 41 (tens), by the divisor. 8 is contained in 41 (tens) 
5 (tens) times. We write the 5 as the third figure of the 
quotient, and then multiply 8 by it, and subtract the prod- 
uct from the partial dividend, 41 (tens), performing the 
computations mentally, as before. We mentally unite the 
remainder, 1 (ten), with the 6 (ones) of the dividend, and 
divide the result (16) by the divisor. 8 is contained in 16 
(ones) 2 (ones) times, and we write 2 as the fourth figure 
of the quotient. We have now used all the figures of the 
dividend ; and the result, 3,152, is the quotient required. 

In the Second Method, the same computations are per- 
fbrmed as in the First Method ; but the results of the sub- 
tractions and multiplications are not written, ajid hence 
fewer figures are used. 
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IMt Ziong SHvision is that method of dividing, in 
which all the producte and partial dividends are vritton. 

lOlt Short 3>ivision is that method of dividing, in 
which only the dividend, diviB<n', and quotient are written. 
BmHwiu]. 
PJROSXfJf A. 

18. A city corpoiatioii paid $9,876 for 2 steam fire-engines. 
What was the coet of each ? $i,GS8. 

14. A man whose wages were $8 a day, earned f891 in a year. 
How many daya did he work t £97. 

15. A ateamboat which waa owned by4 men in eqnal shares, was 
sold for 989,724. How mnch was each man's ahare of the te- 
cdpta? $B,SS1. 

16. A &rmer has 1,4S8 bush- 
els of wheat, which he intends 
to carry to market in S-bashel 
bags. How many bagfuls will 
he have I 729. 

17. If 8 horses ■eat 3,035 
pomida of hay in a mouth, how 
much will 1 horse eat ? 

18. If I feed a horse 7 half- 
bnahel measures of oata in a 
week, how many weeks will 
488 half-bushels last him I 

10. How long will S horses 
be in eating the some quantity 
of oata) SSweek*. 

30. In a barrel in the gran- 
ary are 96 quarts of com, from 
which Clara feeds her ducks 
and chickens. How many quarts of < 
the fowls ? 

31. How many weeks will the co 
week for the poultry I 

33. A man leased a form for $860, at the rate of $S 
How many acres were in the farm t 




n are there for each o: 



allowing 6 quarts a 
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23. A forwarder shipped 24,744 bushels of grain in 6 equal car- 
goes. How many bushels were in each cargo ? 4, 12J^ 

24. A builder paid $5,145 for brickd, at $7 a thousand. How 
many thousand did he buy ? 735. 

25. It cost $6,504 to build a plank-road 8 miles long. What was 
the cost per mile ? $813, 

26. How long will it take a ship to make a voyage of 889 miles, 
if she sails 7 miles an hour ? 127 TumrB. 

27. A boatman carried 8,532 barrels of flour from Oswego to 
New York in 9 down trips. How many barrels did he take each 
down trip ? 

28. A party of 8 men spent $1,072 on a journey to California, 
and they shared the expense equally. How much did each man 
pay? 

C-A^SB3 II. 
The Divisor more than One Figure. 



102. Ex. Divide 13,091 by 63. 
Explanation. — When the divisor con- solution. 

sists of more thai^ one figure, the division inR 
is commonly most easHy performed by 



63 



2Ji.1 



Long Division, or the First Method ex- ^-^^ 
plained in Case I., as shown in the Solu- 



tion. ^71 

S 7 1 
103* It is sometimes difficult to tell, — — 

vnthout trial, how many times the divisor is contained in a 

partial dividend. 

For example, divide 25,474 by 47. ^wt teial. 

We can not readily tell how many times 26i7 i J/. 7 
47 is contained in 254, but we wDl sup- ^^^ ^ 
pose that it is contained 4 times. Writ- 6 6 

ing 4 as the first quotient figure, we mul- 
tiply and subtract, and obtain a remainder of 66. Since 
this remainder, which is a part of the partial dividend, is 
greater than the divisor, 47 is contained in 254 more than 
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4 times. We next try 5 as the quotient bbookd tmal. 

66 



figure ; and the remainder, 19, is less than 25^7 i 
47. Hence, 47 is contained in 254, 5 times. 



Wo will now suppose that 47 is contained -^ ^ 7 
in 197, the next partial dividend, 5 times. ^ 

Writing 5 as the second figure in the quo- 
tient, we multiply, and obtain a product of 2o5. Since this 
product is more than 197, 47 is not contained in 197 as 
many as 5 times. Hence, 

I. When any remainder is greater than the divisor, the qvo^ 
tient figure is too small ; and 

n. When any prodtict is greater than the partial dividend, 
the quotient figure is too great, see ManuaL 

PBOBZJEMS. 

29. A drover paid $313 for 13 beeves. How much did they cost 
him per head ? $24. 

80. A man on a journey traveled 608 miles in 19 days. At what 
rate per day did he travel ? S2 miles. 

31. If 21 acres of land produce 945 bushels of barley, what is the 
yield per acre ? J^5 JmsheU, 

82. A farmer paid $6,804 for a farm of 108 acres. What was the 
price per acre ? 

33. A turnpike-road 46 miles long was kept in repair a year at 
«n expense of $1,242. What was the cost per mile ? $27, 

84. In a certain school the aggregate or total attendance for a 
tenn of 65 days was 7,410. What was the average daily atten- 
dance? ii^. 

85. How much must a man earn in each of the 313 working days 
of a year, to earn $1,252 in a year ? 

86. A dairy-man packed 10,804 pounds of butter in 56-pound 
tubs. How many tubs did he fill ? 18J^, 

87. Last season it cost a milkman $576 to winter 82 cows. 
What was the cost per cow ? $18, 

88. If 1 sheet of paper is required for 24 pages of a book, how 
many sheets will be required for a book of 482 pages ? 
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89. How many cars, each carrying 49 passengers, will be required 
to carry 392 passengers ? 

40. The entire cost of constructing a railroad 84 miles long was 
$4,065,264. What was the cost per mile ? $4S,396. 

41. A person whose property is worth $9,875, spends yearly 
$625 more than his income. In how many years will he spend all 
his property ? 13. 

42. In how many hours will an express train run the entire 
length of a raUroad 544 miles long, running 32 miles an hour ? 

43. The stock of a bank, consisting of 875 shares, is worth 
$117,250. What is the value of each share ? $134. 

44. A grain buyer shipped 401,400 bushels of wheat from Mil- 
waukee to Buffalo in 24 equal cargoes. How many bushels were 
there in each cargo ? 16, 725. 

104. Ex. Divide 48,507 by 69. 
Explanation. — ^In the First Solution we fibst bolutiok. 



69 
70S 



see that the second remainder, 20, is the ^8507 

same as the second partial dividend. ^SS 

In the Second Solution we omit to mul- 2 

tiply by the quotient figure, 0, and form 00 

the third partial dividend by annexing 7, 20 7 

the next figure of the dividend, to the 20, 207 

the second partial dividend. Hence, 

Whenemr tJie partial dividend is less than 
the divisor, we plaice in the quotient, and , qJ^ 
bring down the next figure of the dividend 
faranea,partwldMdend. |^ 

BROBIiEMH. 

45. How much does a man earn each month, whose salary is 
$1,260 a year? $105. . 

46. In a factory 275 yards of cloth are made daily. How many 
days will be required to make 57,475 yards ? 

47. The total cost of constructing a telegraph line 359 miles 
long was $360,795. What was the cost per mile ? $1,005, 



8X00ND SOLUTIOK. 

69 
JfSS 



70S 
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48. The yield of a Pennsylyania oil well for 1 month was 30,186 
gallons, wMch was put into casks, each holding 43 gallons. How 
many casks were used ? 

49. What is the quotient of 120,772,144 -^ 592 ? 20^,007. 

60. The dividend is 524,177,472, and the divisor 5,824. What is 
the quotient? 90,003. 

51. Divide 1 billion 962 million 198 thousand 504 by 28 thou- 
sand 9. 70 ^unuand 56. 

OJL&JBl III. 
Remainders after Dividing last Partial Dividend. 

105* Ex. After dividing 1,315 acres of land into as many 
farms as possible of 92 acres each> how much land will be 
left? 

Explanation. — ^The divisor, 92^ is con- bolitiion. 

tained in the last partial dividend, 395, IS 15 
4 times, with a remainder of 27. As there 
is no figure of the dividend that has not SV5 
been used, we have no figure to write • ^^^ 
with the 27 to form a new partial divi- ^ 7 Semainder. 
dend, and the work is completed, leaving 
a remainder of 27. Hence, after dividing 1,315 acres of 
land into 14 farms of 92 acres each, there are 27 acres re- 
maining undivided. See ManaaL 

PJtOBJLEMS, 

52. How many payments of $350 each must I make, to pay for a 
house and lot worth $8,400 ? 9, and one payment of $250. 

53. A farmer made 962 gallons of cider, which he put into casks 
holding 41 gallons each. How many full casks had he ? 

23, and 19 gaUons over. 

54. The dividend is 80,963, and the divisor 376. What is the 
remainder ? 123. 

55. A forwarder ships 15,500 barrels of flour to New York, by 
canal. If 856 barrels make a boat load, how many full boat loads 
has he to ship ? 18, and 92 larreU remamd^r. 



92_ 
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56. If the directors of a railroad company appropriate $32,000 
for the purchase of passenger cars, and the cars cost $1,875 each, 
how many cars can be bought with the appropriation ? 

17, and leave a surplus of $125. 

57. What will be the remainder, after dividing 62,676 by 573 ? 

58. How many bales of 396 pounds each can be made from 
84,000 pounds of cotton ? Remainder, 48 pounds. 

59. 1,405,169 -f- 2,376 = how many ? Bemainder, 953. 

60. The diyidend is 5 million 92 thousand 209, and the divisor 
10 thousand 23. What is the remainder? 

61. Divide 56,432,782 by 27,541. Bemmnder, 1,27S. 



The Divisor any number of Tens, Hundreds, Thousands, 

and so on. 



106. Ex. 1. Divide, 67,200 by 

Explanation. — By the First Solution it 
will be seen that, after removing as many 
figores from the right hand of the divi- 
dend as there are ciphers in the divisor, 
the remaining figores of the dividend are 
the same as the quotient. Therefore, 

In the Second Solution we have brought 
dovm, for the quotient, all the figures of the 
dividend except as many of its right-hand 
figures as there are ciphers in the divisor. 

Ex. 2. Divide 49,392 by 1,000. 

Explanation. — ^By the First Solution we 
see that, if we omit the three right-hand 
figures of the dividend, the other figures 
are the same as the quotient, and that 
the three right-hand figures thus omitted 
are the same as the remainder. There- 
fore, 



100. 



mtST soLunoir. 



67200 
600 

720 
700 


100 

672 


200 
200 


SKOOND SOLUTION. 

67200 [100 



672 



FIB8T BOLnnON. 



49392 
4000 

9892 
9000 

892 



1000 
U9 
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In the Second Solution we have brought bbookd bolutiok. 
down, for the quotient, aU the figures of i9392 [1000 
the dividend except three, {i. e., as many 4,9 '•* 
of the right-hand figures as there are 
ciphers in the divisor), and for the remainder we have 
written the three right-hand figures. Hence, 

L Serrumng the units' figure from a number, divides the 
number by 10. 

EL Benwving the units and tens, or the tvx> right-hand 
figures from a number^ divides it by 100. 

nX Bemxyving (he three right-hand figures from a number, 
divides it by 1,000. 

IV. Eemoving the four right-hand figures, divider by 10,000; 
removing five figures, by 100,000; removing six figures, by 
1,000,000; and 80 on. 

V. Uie figures* removed are the remainder, and the other 
figures are the quotient* 

107* When the divisor contains more than one ten, hun- 
dred, thousand, etc., the manner of obtaining the final 
remainder is more difficult. For illustrating the method, 
we will take the following examples : 

(1) (2) (3) (4) 

75 115 75 [3 15 [S 75 [5 \ 15 ^5 ^ 7500 [100 [ 1500 [100 

5 is [5 15 [ 3 75 [15 

5 5 5 

By carefolly examining these four examples, we see in 
Ex. 1 that the quotient of 75 divided by 15 is 5 ; in Ex. 2, 
3, that the quotient is not changed by dividing both divisor 
and dividend by 3 or 5 ; and in Ex. 4, that the divisor, 
1,600, and the dividend, 7,500, may both be divided by 100, 
and the results used as divisor and dividend, without af- 
fecting the final quotient. That is, 

Both divisor and dividend may be divided by the same num- 
ber, wUhovJt affecting the value of the final guotieiU. 
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FIB8T BOLUnOH. 

SJt.00 



8C00KD SOLimOK. 



108. Ex. Divide 15,284 by 3,400. i^Tsl 

Explanation. — ^In the First Solution we 1S600 
divide as taught in Case HL, and obtain a iqsJL 
quotient of 4, and a remainder of 1,684. 
In the Second Solution we first divide 
both divisor and dividend by 100, (which i52\8Jt. 
we do by cutting off, by a vertical line, 1S6 
the two right-hand figures from each ISSA 
term), obtaining 34 for a new divisor, 152 
for a new dividend, and a remainder of 84. Dividing 152 
by 34, we obtain a final quotient of 4, and a second re- 
mainder of 16. Since this remainder was obtained by sub- 
tracting 136 hundreds from 152 hundreds (see First Solu- 
tion), it must be 16 hundreds ; while the first remainder, 
84, is the tens and ones of the dividend. We therefore 
unite these two remainders, by annexing the 84 to the 16 
(hundreds), and we have 1,684 for the final remainder, the 
same as in the First Solution. Hence, 

In dividing by any number of tens, hundreds, thousands, 
and so on, 

The final remainder consists of the figures which were cut off' 
from the dividend, annexed to the figures of the last remainder, 

:PjROBI,X!MS, 

62. A dealer sold 10 sewing-machines for $650. How much were 
they apiece ? 

63. A cental of grain is 100 pounds. How many centals m 
47,800 pounds ? ^75. 

64. The capital or stock of a certain mining company is 
$225,000, and it is divided into $1,000 shares. How many shares 
of stock are there ? 

65. At $2,000 each, how many steam-tugs can be bought for 
$6,000 ? 

66. A builder paid $5,760 for boards, at $30 per thousand. How 
many thousand feet did he buy ? 192. 
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<)7. A carnage maker received $1,200 for light carriages, at $200 
apiece. How many carriages did he sell ? 

68. What is the quotient of 893,400,000 divided by 100,000 ? 

69. A government agent paid $56,400 for horses for the anny, at 
$150 apiece. How many did he buy ? S76. 

70. A farmer having $88, wishes to purchase yearling calves, at 
$10 a head. How many can he buy ? 8, and ham $S Uft. 

71. How many freight cars will be required to transport 58,298 
barrels of flour, if 100 barrels make one car load ? 

582 fuH carSy and 1 car carrying 93 larreU. 

72. A company purchase a hotel in New Orleans for $165,675, 
and the payments are to be $25,000 annually. How many pay- 
ments must they make ? 6 of $25, 000 each^ and 1 of $15, 675, 

73. Divide 198,285 by 86,000. Bemainder, 13,285. 
7L What is the quotient of 17,630,000 divided by 24,000 ? 

109. The facts deduced in Arts. 95, 98, 106, 107, may now 
be stated as 

General Principles of Division* 

L A concrete number can he divided by either a concrete or 
an abs^act number, 

n. An ab^ract number can be divided by an abstract number 
only. 

m. The quotient is an ab^ract number, when the divisor and 
dividend are both abstract or both concrete numbers. 

IV. j?%e quotient is a concrete number, when the divisor is an 
abstract, and the dividend a concrete number. 

V. Any quotient figure is of the same order of units as the 
last figure of the dividend used to obtain it. 

VI. The removal of the right-hand figure from a number 
divides that number by 10. 

VH. Both divisor and dividend may be divided by the same 
number, vrithout effecting the value of the final quotient. 

VUL The right-hand figure of any remainder is of the same 
order ofuniJts as the last figure of the dividend used. 
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110* Upon these principles is based the 

Hiute for division of Integers* 
L For Long Division. 

1. 'Place the divisor at the right of the dividend, separate 
them by a line; and draw a line under the divisor to separate it 
from the quotient. 

2. Find how many times the divisor is contained in the first 
partial dividend, and write the resvUfor the first figure of the 
quotient. 

3. Multiply the divisor dy this qtwtient figure, subtract the 
product from the partial dividend ttsed, and to the remainder 
annex the next figure of the dividend for a new partial divi- 
dend. 

4. In the same manner, continue to divide, multiply, sub- 
trad, and bring down, until all the figures of the dividend 
have been used. 

H. For Short Division. 

1. Write the divisor and dividend as in Long Division, and 
draw a line under the dividend to separate it from the quotient. 

2. Find how many times the divisor is contained in the 
first partial dividend, as in Long Division, and write the 
result under the last figure of the dividend used, for the first 
figure of the quotient. 

3. Multiply, subtract, and form a neiv partial dividend, as 
in Long Division, performing the operations msntally. 

4. Divide this partial dividend, and write the result as the 
second figure of the quotient. 

6. Proceed in the same manner until all the figures of the 
dividend have been used. 

HX For dividing by any number of tens, hundreds, thou- 
sands, and so on. 

1. Cut off the ciphers by a line, and also an eqtuil member 
of figures from the right of the dividend. 
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2. Divide the remaining figures of the dividend hy the re- 
maining figures of the divisor, 

3. For the trice remainder, annex to the last remainder the 
figures cut off from the dividend, 

75. An army contractor paid $276,560 for beef, at $16 a barrel. 
How much beef did he buy ? 17,285 barrels. 

76. In a cotton-factory are 54 looms, which were bought at a 
total cost of $9,720. What was the cost of each loom ? 

77. A canal 97 miles long was constructed at a cost of $14,131,930. 
What was the cost per mile ? $1^5,690, 

78. Peter having an ear of com in which were 864 kernels, 
planted it in hills of 6 kernels each. How many hills did he plant ? 

79. He planted the com in 8 equal rows. How many hills were 
there in each row ? 18, 

^ 80. The fare of 219 passengers by steam-ship from New York to 
Havre, was $36,135. How much was the fare of each passenger ? 

81. At $60 a head, how many cows can be bought for $1,650 ? 

27, with $30 left 

82. A city builder received $780,000 for building brown-stone 
&ont houses, at an average price of $10,000 each. How many 
houses did he build ? 

83. A manufacturer sold reapers at $180 each, and received 
$6,240. How many reapers did he sell ? 48. 

84. How many barrels, each holding 200 pounds, will be required 
for packing 47,876 pounds of pork ? 

239, with 75 pounds ofporh left, 

85. A wholesale grocer bought 3,440 pounds of tea, in 80-pound 
chests. How many chests did he buy ? 4^. 

86. How many canal boats can a transportation company buy 
with $34,000, at $1,000 each ? 

87. In the schools of a certain city 28,497 pupils are taught by 
483 teachers. What is the average number of pupils to a teacher? 
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88. A paper maker haying 361,920 sheets of foolscap, put it up 
for market in quires of 24 sheets each. How many quires were 
there ? 

89. He sold the paper by the ream of 20 quires. How many 
reams did he sell ? 75J^ 

90. The United States Govermnent paid $108,600 for 740 army 
wagons. How much was that for each wagon ? $lJiO, 

91. What is the quotient of 447 billion 670 million 621 thou 
sand 104 divided by 4 million 930 thousand 76 ? 90 tfmimnd 8O4. 

92. Divide 660,886,723 by 982. Remainder, 72S. 

93. The dividend is 468,002,659, and the divisor 9,497. What 
is the remainder ? 9,^93. 

94. A planter raised 86,801 pounds of cotton on 223 acres of 
land. How many pounds was the yield per acre ? S87. 

95. The New York and New Haven Railroad track is 401,280 
feet long. How many miles from the New York to the New 
Haven Railroad depot, there being 6,280 feet in a mile ? . 76, 

96. In a certain county $2,089,688 were paid in bounties to 
2,894 volunteers. What bounty was paid to each soldier ? $852, 

97. How long will 564,000 rations last an army brigade of 5,875 
men ? 96 days, 

98. A produce buyer purchased 417 bushels of wheat, 873 bush- 
els of oats, and 314 bushels of barley. The bins in his storehouse 
will hold 72 bushels each. How many bins will each kind of 
grain fill ? Wheat, 5 Una, and 57 ImsheU over, 

Oats, 12 " « p " « 
IBarUy, 4 « "' 26 « « 

99. If all of the grain was of one kind, how many bins would it 
fill ? 20 Jnishdsj remainder, 

100. A man buys a farm of 113 acres, at $54 an acre. He pays 
$1,392 down, and agrees to pay the balance in 6 equal yearly pay 
ments. How much of the debt must he pay each year ? $785. 
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SECTION 711. 

1. The parts of a number are 73, 427, 856, and 82,519. What is 

the number ? see Manual 

2. The minuend is 59,408, and the subtrahend 14,642. What is 
the remainder ? 

3. The sum of two numbers is 1 million 56 thousand, and one of 
the numbers is 804 thousand 9. What is the other number ? 

4. A reward of $7,650 was shared among 4 detectiyes, the first 
of whom receiyed $2,225, the second $1,750, and the third $1,876. 
How much did the fourth receive ? 

5. The multiplicand is 185,046, and the multiplier 4,809. What 
is the product ? 

6. What is that number, the factors of which are 884, 27, 90, and 
10,000 ? 

7. The dividend is 1,728,000, and the divisor 1,800. What is the 
quotient ? 

8. If the dividend is 5,443,200, and the several successive divisors 
are 9, 14, and 600, what is the final quotient ? 

9. A farmer's expenses and receipts one year were as follows : 

BecevpU, 

SU ^»Xea^- ^f^/P 

'^ €a^ SS'S 



Expenses, 
SU J2Sr^^-_. ^fSPS 

^^ ifee^^/.ll ^/ 






^' ^OifP UO 

'^ ^a^ ;^^ 

/- Mi^. //^ 

^^ 5^^ PS 

Did he make or lose money that year, and how much ? $SS6. 

10. He sold his hay at $8 a ton. How much hay did he sell ? 

11. If 7 bricklayers are 67 days in putting up the walls of a 
machine-shop, and each man lays 1,950 bricks a day, how many 
bricks will there be in the walls of the building ? 914,550. 
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12. From a cistern containing 19,437 gallons of water, 13,294 ga1« 
Ions were drawn out, and afterward, during a rain storm, 7,483 gal- 
Ions ran in. How much water was there in the cistern ? 

13,626 gaUoM. 

18. The live weight of an ox was 1,816 pounds. When dressed, 
the four quarters weighed respectively 271, 264, 275, and 287 
pounds ; the hide weighed 85 pounds, and the tallow 97 pounds. 
WTiat was the difference between the live and deiBwi weight of 
the ox? 687 pounds. 

14. One season a jobbing carpenter built 5 dwellings, which cost 
him $3,176, $5,194, $1,342, $6,950, and $788. He received for 
building them $3,875, $6,820, $1,280, $7,896, and $875. What 
were his season's profits ? $3,296. 

15. The cost of mounting and equipping a cavalry regiment of 
1,037 men was $213,662. How much was the cost per man ? 

16. One year a stove manu- 53 No, 10 States^ at $33 
facturer sold to a wholesale 
dealer, stoves as per annexed 
schedule. 

To how much did the sales 

amount ? See ManuaL ^^7 J55 

17. I bought a farm of 153 acres, at $95 an acre, and paid down 
$2,500. How much of the purchase money remained unpaid ? 

18. A man bequeathed to each of 2 sons $7,600 ; to a third son 
$1,500 ; to each of 8 daughters $3,775 ; and the balance of his 
estate, which amounted to $6,877, to other parties. But the will 
was set aside, and the property was divided equally among his 
children. How much did each receive? $5,817, 

19. A merchant bought a piece of broadcloth containing 56 
yards, for $266, and sold it at $6 a yard. How much was his 
profit? 

20. In the Oakland Mill are 9 run of stone, each capable of 
grinding 100 bushels of wheat per day. In what time can 297,000 
bushels of wheat be ground ? 330 days, 

. 21. A dairy-man has fodder enough to keep his 35 cows 4 months. 
K he sells 7 cows, how many months will the fodder last the rest ? 
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23. The receipts and expenditures of a chnich society for one 
year were as follows : 

Exfpenditures. 

'' '' ^Xuf/H JOO 

'' '' i^a>^ S/2 

(Seo^end^ 4^ c^d^ /^^ 

'' ''. «SS^ pS 



Beceipts, 



// 
// 



S2 '' '' S2, 

cf '' '' /^, 



Skee, <? 



How did the account stand at the close of the year ? 

23. The United States Supreme Court consists of a Chief Justice, 
whose salary is $6,500 per annum, and 9 associate justices, whose 
salaries are $6,000 per annum each. How much do all their sal- 
aries amount to in one Presidential term ? $2Jf2,000. 

24. How many military companies of 98 men each can be formed 
from 3,675 recruits ? S7, with 49 recruits left 

25. A wood dealer sold 36 cords of hickory wood, at $6 a cord, 
75 cords of maple wood, at $5 a cord, and 43 cords of soft wood, 
at $4 a cord. How much did he receive for the whole ? $76S, 

26. A farmer who raised 984 bushels of oats, after retaining 48 
bushels for seed, and enough to winter 5 horses, allowing 50 bush- 
els to each horse, sold the balance. How many bushels did he 
sell ? 686. 

27. A lady haying $100, paid $58 for a set of "furs, and $2 a 
yard for 17 yards of silk. How much money had she left ? $8. 

28. A grocer bought 2,880 pounds of coffee in 120-pound sacks. 
How many sacks did he buy ? 

29. A grocer bought 5 hogsheads of molasses that were billed to 
him at 140 gallons each ; but the first was 17 gallons short, the 
second 5 gallons, the third 9 gallons, the fourth 4 gallons, and the 
fifth 2 gallons. How many gallons were in the 5 hogsheads? 

30. A soldier enlisting for 3 years received a bounty of $949. 
He served 8 months as a private, at $13 a month; 8 months as a 
corporal, at $14 a month; 13 months as a sergeant, at $17 a 
month ; and 7 months as an orderly sergeant, at $18 a month. 
What was the total amount of his pay ? How much did it average 
per month ? See Manual, $4^ per month. 
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Table of Afem tued in the next ten Prdblems, 



BQUABS MlUn. 

United States 3,001,003 

Prance 207,829 

England. 50,922 

Island of Australia. . .2,980,770 
" " Borneo (about) 820,000 

« " Cuba 47,278 

Texas.. 280,000 

California 159,000 



SQITABB MILES. 

New England 65,038 

Michigan 56,243 

Illinois 55,405 

Georgia 52,009 

New York 50,519 

Tennessee 45,600 

Ohio 39,964 

Massachusetts 7,800 

See MannaL 



31. Into how many stales, each as large as New York, could 
Australia be divided ? 59, and H9 equa/re miles remainder. 

32. How many states, each as large as Massachusetts, might be 
formed from Texas ? 

33. The Island of Borneo is how many times as large as Cuba ? 

34. How much larger is the State of Illinois than England ? 

35. The Island of Australia is how many times as large as New 
England? and how much larger or smaller than Tennessee is the 
remainder ? 8,4^0 square milea. 

36. If all the territory of the United States were divided into as 
many states as possible, each as large as Michigan, the remainder 
forming another state, how many states would there be in the 
Union, and what would be the size of the small state ? 

54 states ; 20,123 sqaare mUes, 

37. If a country consisted of 376 states, each as large as Massa- 
chusetts, would its area be greater or smaller than the area of the 
United States ? 68,202 square miles. 

38. If Texas were divided into 4 states of equal size, how much 
larger than Ohio would each of them be? 

39. How does 3 times the area of Georgia compare with the area 
of California? 

40. Into how many countries could the United States be divided, 
and each have an area equal to the combined areas of France and 
England ? 154,741 square miles mare tTum 11 stush countries. 
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SECTION I. 
ij\n>ucTioj\r Ajv^ ^Bifij\riTioj\rs. 

111. We have already learned (Chap. I., Sec. H) that the 
places of the different orders of integral units — as ones, 
tens, hundreds, thousands, ten-thousands, and so on — 
increase in value from right to left in a tenfold ratio, or by 
the constant multiplier 10. Thus, 10 times ones are tens, 
10 times tens are hundreds, 10 times hundreds are thou- 
sands, and so on. 

We have also learned that the orders of units decrease 
from left to right in a tenfold ratio, or by the constant 
divisor 10. Thus, thousands -r- 10 are himdreds, hundreds 
-T- 10 are tens, tens -f- 10 are ones, or simple units* 

113« Continuing this division below ones, we obtain a 
new class of numbers, which are subject to the same gen- 
eral laws as are integers, and which dijQfer from them in 
only one respect, namely ; the value of a unit of any order 
is less than unity, or 1. Thus, 

are diyided by 10, fhe Fesnlting units are tenths; 



If ones 
" tenths 
*< Imndredths 
** thousandths 
** ten-thousandths " 
** hundred-thousandths 
and so on. 



(C 

« 



10, 
10, 
10, 
10, 
10, 



a 
i« 
it 
(i 



ii 



" hundredths; 

*' thousandths ; 

'* ten^housandths i 

** hundredrtJwusafidthM ; 

" miUiorUhsf 



113« jnf Scale y in Arithmetic, is an established order of 
increase or decrease from any unit to higher or lower units 
in the same class of numbers. 
4 
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Ill* A ^ecimat Scate is one in which the values of 
the orders of units increase by the constant multiplier, and 
decrease by the constant divisor, 10. 

Notes.— 1. The term decimal is derived from the Latin decern^ which sig- 
nifies 10. 
2. The scale of integers is a decimal scale. 

115. A S)ecimat Unit is one of the equal decimal 
parts into which a thing, or the unit 1, is divided ; as, 
1 tenth, 1 hundredth, 1 thousandth, 1 ten-thousandth, and 
so on. 

116t A ^ecimat is a number expressed by decimal 
units ; as, 7 tenths, 258 thousandths. 

Notes. — ^1. A number consisting of an integer and a decimal is a Mace^ 
Number ; as, 8 and 25 hundreds. 

2. Integers and decimals together form one general class of numbers, 
called Decwud Numbers, 



*• ♦ •» 



SECTION II. 

117t If we divide an apple into 10 equal parts, each of 
the parts is 1 tenth of the apple. When any thing, or a 1, 
is divided into 10 equal parts, 1 of the parts is 1 tenth of the 
thing or the 1, 2 of the parts are 2 tenths^ 3 of them are 
S tenths^ 4 of them are 4 tenths, and so on. 10 tenths are 1. 

1 tenth is written .1 



2 tenths are written ,2 
8 " " " ,3 

4 " " " 4 

5 " « « .5 



6 tenths ai'e written ,6 

IJ' U (( U r^ 

8 " " " .8 

9 " " ^ " .9 



118. In the number 111 the first or left-hand figure is 1 
hundred, the second figure is 1 ten, and the third figure is 
1 one. Since 1 ten is 1 tenth of 1 hundred, and 1 one is 
1 tenth of 1 ten, it follows that 
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ITie vdue of any figure in a number is 1 tenth of the value 
of a like figure standing in the next place at the left. Hence, 

119. The value of any figure •tmtten at the right of ones 
is tenths. 

1 and 1 tenth are written 1,1 

19 and 3 tenths " " 19,3 

60 and 7 tenths " " " 50.7 

276 and 9 tenths " " 276.9 

120* The S)ecimat ^Point is a period or point (.) 
placed before tenths. When placed between figures, the 
decimal point is always read and. Thus, 45 is read '' 4 and 

5 tenths." See Mannal. 

In writing decimals, the decimal point must always be 
used. 

1. Read .4, .8, .1, 7.3, 10.9, 892.6, 7198.2. 

2. Write five tenths, one tenth, nine tenths. 
8. Write 17 and 3 tenths ; 28 and 6 tenths. 

4. Write 240 and 9 tenths; 1006 and 5 tenths. 

5. Write two tenths ; five hundred sixty and fonr tenthi. 

121 • If any thing, or a 1, be divided into tenths, and 
then each of the tenths be divided into 10 equal parts, there 
will be in the whole thing, or the 1, 10 times 10, or 100 
equal parts ; and each of the parts will be 1 hundredth of 
the whole thing, or of the 1. Hence, 

1 hundredth is 1 tenth of 1 tenth. And, since the value of 
a figure in any place is 1 tenth of the value of a like figure 
in iJie next place at the left (see 118), it follows that 

The value of any figure written at the right of tenths is 
hundredths. 

1 hundredth is written .01 

2 hundredths are ^^ .02 
5 " " " .05 
8 " " ** .08 
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132« .37 is 3 tenths and 7 hundredths. But 3 tenths = 
30 hundredths, and 30 hundredths + 7 hundredths = 37 
hundredths. 

Tepihs and hundredths are read together as hundredths. 

.23, or 2 tenths and 3 hundredths, is read 23 hundredths. 
.57, or 5 tenths and 7 hundredths, is read 57 hundredths. 
6.85, or 6 ones, 8 tenths, and 5 hundredths, is read 6 and 85 hun- 
dredths. 

EXJEBCISB8, 

6. Read .43, .91, .04, 8.32, 5.09, 47.47, 5080.06. 

7. Write 3 hundredths ; 51 hundredths ; 2 and 75 hundredths. 

8. Write 15 and 15 hundredths ; 328 and 11 hundredths. 

9. Write 30 and 30 hundredths ; 200 and 2 hundredths. 

123f If any thing, or. a 1, be divided into hundredths, 
and then each of the hundredths be divided into 10 equal 
parts, there will be in the whole thing, or the 1, 100 times 
10, or 1,000 equal parts ; and each of the parts will be 1 
thousandth of the whole thing, or of 1. Hence, 

1 thousandth is 1 tenth of 1 hundredth. And the value of 
any figure written at the right of hundredths is thou- 
sandths. (See 118). 

1 thousandth is written ,001 
4 thousandths are " MJ^ 
7 " « « ,007 

9 « « « QQg 

121* .278 is 2 tenths 7 hundredths and 8 thousandths, or 
27 hundredths and 8 thousandths- But 27 hundredths = 
270 thousandths, and 270 thousandths + 8 thousandths = 
278 thousandths. 

Tenths^ hundredths^ and thousandths aire read together as thou- 
sandths^ 

m 

.006 is read 6 thousandths. 
.072 is read 72 thousandths. 
.493 is read 493 thousandths. 
19.136 is read 19 and 136 thousandths. 
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X!X:EBCI8JE8. 

10. Read .43, .18, .02, 6.27, 342.51, 99.07. 

11. Read .176, .584, .096, .204, .007, .901. 

12. Read 4.23, 19.07, 70.219, 9.021, 317.108, 11.005. 

13. Write 5 tenths and 6 hundredths, or 56 hundredths. 

14. Write 93 hundredths ; 6 hundredths. 

15. Write 1 tenth 9 hundredths and 7 thousandths, or 197 thou- 
sandths. 

16. Write 211 thousandths ; 42 thousandths. 

17. Write three hundred seven thousandths. 

18. Write 30 and 19 hundredths. 

19. Write 256 and 4 hundredths. 

20. Write 193 and 5 thousandths. 

21. Write 3,281 and 59 thousandths. 

22. Write 10,000 and 208 thousandths. 

125. A figure at the right of thousandths is tm^h^u- 
sandtha; and a decimal containing tenths, hundredths, thou- 
sandths, and ten-thousandths, is read as ten-thousandths. 

.5763 is 5 tenths, 7 hundredths, 6 thousandths, and 3 ten-thou- 
sandths, and is read 5,763 ten-thousandths. 

126* A figure at the right of ten-thousandths is hundred- 
thotisandths ; and a decimal containing tenths, hundredths, 
thousandths, ten-thousandths, and hundred-thousandths, is 
read as hundred-thousandths. 

.57208 is 6 tenths; 7 hundredths, 2 thousandths, ten-thou- 
sandths, and 8 hundred-thousandths, and is read 57,208 hundred- 
thousandths. 

127* A figure at the right of hundred-thousandths is 
miUiontJis, a figure at the right of millionths is tenrmilliontJis, 
a figure at the right of ten-millionths is hundred-^miUiontJis, 
and so on. 

128. When the right-hand figure of a decimal is mill- 
ionths, the whole decimal is read as millionths ; when the 
right-hand figure is ten-millionths, the decimal is read as 
ten-millionths; when the right-hand figure is hundred- 
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milliontfts, the decimal is read as hnndred-millionths, and 
so on. And in general, 

The figures of a decimal are read the same as tJie figures of 
an integer, and to the whole decimal is given the local name 
of the last or right-hand figure. 

.476298 is 476,298 millionths. 
.5008721 is 5,008,721 ten-millionths. 
.87396483 is 87,396,483 hundred-millionths. 
.000084 is 84 millionths. 
.0005008 is 5,008 ten-millionths. 
.06070802 is 6,070,802 hundred-millionths. 

129* .5 is 5 tenths. .50 is 50 hundredths, or 5 tenths 
and hundredths. .500 is 500 thousandths, or 5 tenths, 
hundredths, and thousandths. That is, .5, .50, and .500 
are all of the same value, namely, 5 tenths ; consequently, 
ciphers on the right of a decimal do not change the places 
of the other figures. Hence, 

L Ciphers may he annexed to any decimal, or decimal 
ciphers to any integer, without changing its value ; and 

n. Ciphers may be omitted from the right Of any decimal, 
or decimal ciphers from the right of any integer, without 
changing its value. 

130* TABLE OF YALUES OF DECIMAL NUMBERS. 

One decimal figure expresses tenths. 
Two decimal figures express hundredths. 
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And so on. 






See Manual. 
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131* Figures standing in places at equal distances to the 
right and left of ones have names that correspond to each 
other, as shown in the following 



DIAGRAM OP DECIMAL NOTATION. 

9 8 7 6 5 4 3 2 1. 2 ^ ^ ^^ 



3 d 



6 7 8 9 




133« This diagram also shows that the value which any 
figure in a decimal expresses, is determined by the place it 
occupies. 

133* From the illustrations and explanations now given, 
we deduce the following 

Principles of Decimal JVotalion and JVumeration. 

I. All places to the right of unity are decimals. 

IL The values of the different places in a decimal increase 
from right to left, and decrease from left to right, in a tenfold 
ratio. 

m. The place which any figure occupies in a decimal de- 
termines the value expressed by it in that decimal. 

IV. The decimal point must always he placed before tenths. 

V. In writing a decimal^ all places not named must be 
filled by ciphers. 

VI. Decimal ciphers may be annexed to, or omitted from, 
the right of any number, without changing its value. 

Vil. The nmnes of places equi-distant to the left and right 
of unity differ only in their terminations, those at the left 
terminMing in ns or ds, and those at the right in ths. 

Vm. The figures of a decimal are read the same as the 
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figures of an integer y the name of the place occupied hy the 
right-hand figure of the decimal being pronounced after the 

last figure read* see Manual. 

131* These principles fully establish this 

General Zaw of S>eciniat J^umbers. 

Integers and decimals form one class of numbers^ in the 
decimal scale; and all like operations upon the ttvo divisions 
of the class are governed hy the same principles. 

JEXJSBVISJE8. 

23. Read .1765 ; .8046 ; 92.1005 ; 100.0048. 

24. Read .39417 ; .00009 ; 58.40206 ; 10.00538. 

25. Read .476398 ; 11.000141 ; 904.204080 ; 21.600008. 

26. Read .4598217 ; 19.3006009 ; 214.0380965. 

27. Read .00000001 ; .70876941 ; 329000. 8^000^85. 

28. Read 8976.070009 ; 56.0085 ; 10006.000596. 

29. Read 5.5682 ; 278.8760099 ; l.OOOOOpOO;?. 

80. Write 291 ten-thousandths ; write 706,095 millionths. 

31. Write 508 millionths ; write 217 hundred-millionths. 

32. Write 90,085,765 hundred-millionths. 

33. Write 5 ten-millionths ; write 18 ten-billionths. 

34. Write 3,750 and 17 ten-thousandths. 

85. Write 7 thousand and 7 thousandths. 

86. Write 2,548,006 and 905 millionths. 

87. Write 19 and 19 billionths. 

38. Write 297,641,879 trillionths; write 700,849 ten-biUionthi. 

39. Write six hundred seventeen millionths. 

40. Write six hundred and seventeen millionths. 

41. Write four thousand seven hundred-thousandths. 

-^ 42. Write four thousand and seven hundred- thousandtha 

43. Write four thousand and seven hundred thousandths. 

44. Write eight hundred nine thousand one hundred fifty-seven 
ten-millionths. 

45. Write sixty-three million three hundred fifty-four thousand 
eight hundred seventy-seven billionths. 

46. Write one thousand four hundred and ten thousandths. 

See ManaaL 
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SECTION III. 
J* D D I T I o ^r. 

135. Ex. What is the sum of 66.125, 9.356, and 123.25 ? 

Explanation. — Since only like orders of bolutiok. 
units in different numbers can be added (see 56.12 5 
39, n.), we write the numbers with like orders i a o a c 

of units — ^both decimal and integral — ^in the '- 

same columns. The decimal points then stand 188 .7 3 1 
in a column. We commence at the right, and 
add as in integers. Since the sum of thousandths is thou- 
sandths, the sum of hundredths is hundredths, and the sum 
of tenths is tenths, and there are thousandths, hundredths, 
and tenths in the given parts, there must also be thou- 
sandths, hundredths, and tenths in their sum. We therefore 
place the decimal point in the sum before the 7, and directly 
under the decimal points in the parts. 

136« !Euie for Addition of Decimals. 

I. Write the numbers so that the decimal points shall stand 
in a column. 

n. Add in the sams manner as in, integers, and place the 
decimal point in the sum directly under the decimal points in 

the parts. SeeMannaL 

PMOBLMMB, 

(4) (5) 

162.71 .0052 

48.086 .02081 

8915.8004 .016 

.721 .0000875 



(1) 


(2) 


(8) 


.821 


.48 


8.62 


.746 


.697 


617.88 


.984 


.8 


21.9 


.258 


.6764 


674.08 



6. A fanner brought three loads of wood to market, the first load 
containing .8 of a cord, the second .75, and the third .9875. How 
many cords did he bring in all ? 2,4875, 

4* 
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7. A peddler traveled 6.75 miles one day, 4.6 miles the next, 
7.884 miles the tMrd, and 2.14 miles the fourth. How far did he 
travel in the four days ? 20,87 Ji, miles. 

8. How many acres in four fields, there being 9.5 acres in the 
first, 11.4 acres in the second, 8.75 acres in the third, and 12.675 
acres in the fourth ? 42.325, 

9. A lady bought 16.25 yards of silk, 12.75 yards of alpaca, 6.5 
yards of merino, 11.875 yards of delaine, and 23.5 yards of French 
calico. How many yards of goods did she purchase ? 70.875. 

10. A farmer sold eight lots of hay, as follows : 7.637 tons, 3.5 
tons, 17.396 tons, 5.824 tons, 12 tons, .95 of a ton, 8.0625 tons, and 
6.4 tons. How much hay did he sell ? 61,7695 tarn. 

11. In six consecutive days a company of California miners 
obtained 8.5286 ounces, 1.4 ounces, 3.125 ounces, 7.0064 ounces, .65 
of an ounce, and 2.72 ounces of gold. What was the whole amount 
for the six days ? 18.43 ounces. 

12. Capt. Allen's farm consists of 7^ acres of woodland, 16.275 
acres of pasture, 23 acres of meadow, 6.025 acres of orchard and 
garden, and 72.3 acres of tilled land. How much land is there in 
his farm ? 125 acres. 

13. At London the average fall of rain is, for 

M0NTU8. INCURS. MONTHS. INCHES. MONTHS. INCHSS. 

January, 1.483 May, 1.853 September, 2.193 

February, .746 June, 1.83 October, 2.078 

March, 1.44 July, 2.516 November, 2.4 

April, 1.786 August, 1.453 December, 2.426 

What is the average annual fall ? 22,199 inches. 

14. A real-estate agent received for his services in selling seven 
farms, $137.25, $94.5, $216,875, $56.4, $113.7, $80,625, and $296.3. 
What were his total receipts ? $995.15. 

15. A grocer bought six hogsheads of molasses, containing 117.5 
gallons, 124 gallons, 129.3175 gallons, 104.75 gallons, 130.0625 gal- 
lons, and 131.5625 gallons. How much molasses did he buy ? 

16. What is the sum of 967 thousandths, 54 hundred-thou- 
sandths, 953 and 6 tenths, 7 and 375 thousandths, 1000 and 1 ten- 
thousandth, 6 and 75 hundredths, 8 and 80,808 hundred-thou- 
sandths, and 483 ? 2, 460 and Jfi, 072 hundredrthousandths. 
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SECTIOIT IV. 

S us T^ji C TIOTT. 

137. Ex. 1. From 11.278 subtract 4826. 

Explanation. — Since only like orders of units »olijtiof. 
in different numbers can be subtracted the one 11.2 78 
from the other (see 52, 11.), we write the num- 4.825 
bers with the imits of the subtrahend, both deci- 6.453 
mal and integral, under like orders of units of 
the minuend. The decimal point of the subtrahend then 
stands directly under that of the minuend. We subtract as 
in integers. Since the difference between thousandths and 
thousandths is thousandths, the dijSerence between hun- 
dredths and hundredths is hundredths, and the difierence 
between tenths and tenths is tenths, and there are thou- 
sandths, hundredths, and tenths in the giyen numbers, 
there must also be thousandths, hundredths, and tenths in 
their difference. We therefore place the decimal point in 
the difference before the 4, and directly under the decimal 
points in the giyen numbers. 

Ex. 2. From 52 subtract 9.785. 

Explanation. — Since decimal ciphers may be soLwrioir. 

annexed to a number without changing its value 52.0 00 

(see 133, VI. )> we annex ciphers to the minuend ^' '^ ^^ 

until it has as many decimal figures as the sub- 42.2 15 
trahend, and then subtract and place the deci- 
mal point as in the Solution of Ex. 1. 

138f fdule for Subtraction of decimals, 

I. Write the numbers mth the decimal point of the subtra- 
hend directly under that of the minuend. 

n. Subtract in the sams manner as in integers, and 
place the decimal point in the remainder directly under the 
decimal point in the subtrahend, see ManuaL 
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mOBJLEMS, 

(1) (2) (3) (4) 

From .8758 886.26 67.4628 2940 

Subtract :1??1 50.7682 41.93 .0492 

6. A merchant sold 19.26 yards of sheeting from a piece which 
contamed 43.75 yards. How many yards were left ? 24,5, 

6. A company that contracted to build a turnpike 17.5 miles 
long, have completed 9.875 miles. How much have they yet to 
build ? 7M5 miles. 

7. One year a stock farmer put 43.5 tons of hay into his bams, 
and the following spring he had only 8.75 tons. How much had 
he fed to his stock ? 34.75 tana, 

8. A seedsman having 73.625 bushels of choice potatoes, bought 
enough more to increase his stock to 120 bushels. < How many 
potatoes did he buy ? 46,375 ImheU, 

9. The owner of a schooner sold .3l26 of her to the captain. 
What part of the vessel did he still own ? .6875, 

10. There are 192.8126 barrels of water in a cistern whicb will 
hold 320.6 barrels." How much more water will the cistern hold ? 

11. A man bought a horse for $118,375, and afterward sold him 
for $130,25. What was his gain ? $11,875. 

12. A load of hay with the wagon weighed 2 and 65 thou- 
sandths tons, and the wagon weighed 1 and 9 hundredths tons. 
What was the weight of the hay ? 975 tJummndtha of a ton, 

13. A woman sold a house and lot, which cost her $2250.5, for 
$1900.75. How much did she lose on it? $349,75, 

14. A person traveled 1,200 miles in 4 weeks, going 276.5 miles 
the first week, 318.87 miles the second, and 294.2 miles the third. 
How far did he travel the last week? 310.93 miles, 

15. A vessel of 400 tons burthen, bound up the lakes, ships at 
Bufialo 93.4 tons of railroad iron, 56.81 tons of salt, and 211.7 tons 
of general merchandise^ How much does she lack of a full cargo ? 

16. A man having three &rms, containing, respectively, 296.5 
acres, 145.75 acres, and 96 acres, sold to one man 72.5 acres, and to 
another 86 acres, and gave to each of his two sons 105.25 acres. 
How many acres had he left ? 169.25. 
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SECTION V. 

MZrZ TITZICA. TIOJV. 

139t 2 times 4 are 8, 3 times 3 are 9, 5 times 7 are 85 (or 
35 ones) = 3 tens and 5 ones. In each of these illustra- 
tions the two factors are ones and the product is ones. 

Tlie product of ones multiplied ly ones is always ones. 

llOt In multiplying 24.3 by 2, the 8 of the prod- 
uct is obtained by multiplying the 4 ones of the 
multiplicand by the 2 ones of the multiplier. 
Hence, the 8 is ones, aftid the decimal point must 
be placed at the right of it. 

Iq multiplying 4.17 by 2.1, the 
product of the 4 ones of the multi- 
plicand and the 2 ones of the multi- 
pHer is the 8 of the second partial 
product. Hence, that figure is ones, 
and the 8 of the final product is also 
ones. 

Iq Ex. 3, the 8 of the third partial product is the product 
of the ones of the multiplicand and the ones of the multi- 
plier. Hence it is ones, and the 9 of the final product is 
also ones. 

In Ex. 4, the 8 in the sec- 
ond partial product is ones, 
and the 9 in the final product 
is also ones ; and in Ex. 5, the 
7 of the third partial product 
is ones, and also the 8 of the 
final product. 

lilt In Ex. 1 there is one decimal figure in one of the 
factors, and one decimal figure in the product. In Ex. 2 
there are three decimal figures in the factors and three in 
the product. In Ex. 3 and 4 there are four decimal figures 



£x8. 

^ 

il7 
8.34. 

8.75 7 



Ex.1. 

24.3 

^ 

48.6 

Ex. a. 
4.26 
2.13 

1278 
426 
8M2 

9.0738 



Ex.4. 

4.316 

32.4 

17264 
8.632 
12948 

139.8384 



Ex.& 
2.6O43 
3.42 

60086 
100172 
7.5129 

8.564706 
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in the two factors and four in the product ; and in Ex. 5 
there are six decimal figures in the factors and six in the 
product. From these examples we learn that 

The number of decimal figures in a product must equM the 
number of decimal figures in its factors. 

1 I2t By examining this Example we see 
that the 2 of the third partial product is 
the product of ones multiplied by ones, 
and therefore must be ones ; and that 

of ones and tenths is tenths ; 
of ones and hundredths, ) j; ^^dAdths ; 
and of tenths and tenths ' 
of ones and thousandths, ) is thou- 

The and of tenths and hundredths ) sand ths ; 
product \ of tenths and thousandths, \ . 

r IS 

and of hundredths and hun- >- 
dredths / 

of hundredths and thousandths is hun- 
dred-thousandths. Hence, 

« 

The number of the decimal place in which the product of 
any ttoo decimal figures belongs, counting from ones, is equal 
to the sum of the numbers of the decimal places of the two 
figures multiplied. 

143t Since 3 times ones is ones, we 
place the decimal point in Ex. 1 at the 
right of the in the product, as shown 
in (1). But the may be omitted from 
the multiplicand without changing its 
value, and the product will then be .759, 
as shown in (2). 

In multiplying 4 ten-thousandths by 2 
thousandths, since the 4 is four places and 
the 2 is three places to the right of ones, 
the product, 8, must be seven places to the 
right of ones, and the other six places must 
be filled by ciphers. Hence, 



Ex.1. 



(1) 
0.253 
^ £ 

0.759 



(2) 

.253 
3 

.759 



Ex.2. 
.000 Jf. 

.002 

.0000008 
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Wlisn there are not as many figures in theprodiict as there 
are decimal figures in the factors, decimul ciphers must be 
prefiQced to the other figures to supply the deficiency, 

ll4t Upon the principles deduced in ArL 141, 142, 143, 

is based the 

!Rule for Multiplication of Decimals, 

L Write the numbers and multiply as in integers, 
n. Place the decimal point in the product, so that it shall 
contain as many decimal figures as both factors. 

1. How many gallons of oil are there in 16 barrels, each contain- 
ing 31.5 gallons ? 50J^, 

2. In a certain manufactory 8.7 tons of coal are used each day. 
How much will be used in 38 days ? 96,2 tons, 

8. A farmer sows 1.75 bushels of wheat to the acre. How much 
seed will he require to sow 19 acres ? 33,25 bushels. 

(4) (5) (6) (7) 

33.135 miles 14.6 27.31 34753 

37 3.7 4.5 3.16 

8. Bought 187.5 acres of land, at |76.35 per acre. What did the 
whole cost ? $10434,375, 

9. If 63.5 tons of iron be required for the track of one mile of 
railroad, how much iron will it take for 371.75 miles? 

10. One pound English money is worth $4.84 United States 
money. What is the value in United States money of 16.87 pounds 
English money ? $81.6508. 

11. What was the length of an army wagon-train that passed a 
given point in 4.08 hours, passing at the rate of 8.035 miles per 
hour ? 12.342 miles. 

13. A mowing-machine company bought 137.5 tons of iron, at 
$32.75 a ton. To what did the purchase amount ? $4503.125. 

13. Brass is .8 copper and .2 zinc. How much copper and how 
much zinc must be used to make .875 of a ton of brass ? 

Copper^ .7 of a ton; zinc^ .175 of a ton. 



88 DECIMALS. 

.1^. A man owning .8 of a null, sold .8125 of his share. What 
part of the mill did he sell ? ,2$ of U, 

15. If the length of a military step is 2.35 feet, how far will a 
soldier march in taking 1,762 steps ? 3964,6 feet. 

16. One week a butcher bought 354 lambs, at $4.7 per head. 
How much did they cost him ? 

17. If the average rate of speed of a railroad freight train, in- 
cluding stops, is 11.88 miles per hour, how far will it run in .85 of 
an hour? 

18. Limestone loses .35 of its weight when weighed in water. If 
a piece of limestone weighs 17.137 ounces in air, how much less will 
it weigh in water ? 5.99795 ounces, 

19. A cubic inch of silver weighs 6.0613 ounces, and gold weighs 
1.83865 times as much as silver. What is the weight of a cubic 
inch of gold ? 11.1JH609245 ounces. 

(20) (21) (22) (23) 

72.65 .92 .000873 .00096 
.^ ^ ,2Q .01298 

24. What is the product of .0625 and .48 ? ,03. 

25. What is the weight of 25.75 feet of copper pipe, if one foot 
>yeighs .875 of a pound ? 8.65625 pounds. 

26. If one man can mow 1.875 acres in a day, how many acres 
can 13 men mow in 7.5 days ? 182.8125, 

27. I made 825 gallons of cider. How much had I left, after 
selling 9 barrels, each containing 31.5 gallons ? ^1.5 gallons, 

28. On invoicing his stock, a merchant finds that he has 7 pieces 
of cotton goods, of 43.75 yards each, 4 pieces of 46.5 yards each, 
3 pieces of 39.5 yards each, one piece of 24.875 yards, and one of 
19^675 yards. How many yards has he in all ? 654.8. 

29. A farmer sowed three fields to rye. The first, of 18.5 acres, 
yielded 28 bushels per acre ; the second, of 9 acres, yielded 80.25 
bushels per acre ; and the third, of 11.75 acres, yielded 24.44 bush- 
els per acre. What was the total yield ? 869.92 hushds. 

30. How many bushels of oats must a livery stable keeper buy 
to last 11 horses 19 weeks, if he feeds to each horse 2.625 bushels a 
week ? 548.625. 
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SECTION VI. 
i>irisioj\r. 

Il5t We have learned, in Art. 95, that in the division of 
integers any quotient figure must be of the same order of 
units as the right-hand figure of that part of the dividend 
used to obtain it. 

If we divide 6 tenths, or .6, by 3, 
the quotient is 2 tenths, or .2. If 
we divide 6 hundredths, or .06, by 
3, the quotient is 2 hundredths, or 
.02. The quotient of 6 thou- 
sandths, or .006, divided by 3, is 
2 thousandths, or .002, and the 
quotient of .0006, divided by 3, is *002 .0002 

.0002. In other words. 

When tenths are divided hy an integer, the quotient is tenths ; 
** hundredths " " " " hundredths? 



(1) 


<2) 


£ \3 


M \S 


^ 


.02 


(8) 


(4) 


.006 \S 


.0006 \S 



" thousandths " 


(t 


(t 


t( 


thousandths ; 


" ten-thousandths" 


t( 


(( 


(t 


ten-thousandths ; 


and so on» 











When the divisor is an integer, any qwotierd figure mil be of 
the same order of units, integral or decimal, as the right-hand 
figure of the partial dividend used to obtain it. 

116. Ex. Divide 16.286 by 5. 

Explanation. — ^We write the terms, and bohttiok. 

commence at the left to divide, as in in- 16 .285 \6 
tegers. Since the first partial dividend, 16, 3.26 7 
is ones, the first quotient figure, 3, must be 
ones, and the next quotient figure will be tenths. We there- 
fore place the decimal point after the 3 ones, before writing 
any of the other figures of the quotient- 

Tke decimal point must always be placed in the quotient, be- 
fore vniting the tenihsf figure. 
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147. Ex. 1. Divide .0056 by 4 

Explanation. — Since 4 is contained in bolutiok. 
tenths times, and in hundredths times, '0056 [ 4 
we write ciphers in the places of tenths and .0014 
hundredths after the decimal point in the 
quotient. 

Ex. 2. Divide .1272 by 8. 

Explanation. — Since 8 is contained in 1 solution. 
tenth times, we write a cipher in place of •1^72 ^8 
tenths after the decimal point in the quotient. .0169 
Hence, 

When the first decimal figure or figures of the dividend will 
not contain the divisor y a decimal cipher or ciphers must be 
vyritten in the quotient. 

118. Ex. 1. Divide 12.6 by 24. 

Explanation. — 12.6 -t- 24 = .6, with a re- solution. 



mainder of 6 tenths. 6 tenths = 60 hun- ^^*^ 
dredths (see 129), and 60 hundredths -5- 24 = — 



.526 



2 hundredths, with a remainder of 12 hun- ^0 

dredths. 12 hundredths = 120 thousandths ^^ 

(see 129), and 120 thousandths -^ 24 = 5 120 

thousandths. Hence, -^^^ 

When there is a remainder after using all the figures of the 
dividend, the division may be continued, edch new partial divi^ 
dend being formed by annexing a decimal cipher. 

Ex. 2. Divide 31.5 by 8. 
Explanation. — ^In this Solution we form each solution. 
partial dividend after the second, by mentally ^ 1-5 [8 
annexing a decimal cipher to the partial re- 3.9^75 
mainder. 

1. A father divided 280.5 acres of land equally among 3 sons. 
How much land did each receive ? 93.5 acres. 

2. In how many weeks will a man whose wages are $9 a week, 
earn $157.5 ? - 17.6. 
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8. If a ditcher digs 8 rods of ditch in one day, how long will it 
take him to dig 118 rods ? IJ^jIS da/ys, 

4. A farmer made 45 barrels of cider from 292.5 bushels of 
apples. How many apples did it take for a barrel of cider ? 

(5) (6) (7) (8) 

209.58 1 6 $7209 t $8 341.5 1 77 .1537 1 29 

9. If 18 silver spoons weigh 33.75 ounces, what is the weight of 
1 spoon ? 1,875 ounces. 

10. If one sheet of paper makes 48 pages of a book, how many 
sheets will it take for a book of 348 pages ? 7,25, 

11. A tailor cut 6 coats from 13.75 yards of broadcloth. How 
much cloth did he put into a coat ? 

ll9t 2 is contained in 6, 3 times ; 2 tens in 6 tens, 3 
times ; 2 hundreds in 6 hundreds, 3 times ; and so on. 
So, also, 2 tenths, or .2, is contained in 6 tenths, or .6, 3 
times ; 2 hundredths, or .02, is contained in 6 hundredths, > 
or .06, 3 times ; 2 thousandths, or .002, is contained in 6 
thousandths, or .006, 3 times ; and so on. That is, 

When the divisor and dividend are of the same order of 
unUSy eiiher integral or decimal, the qvx)tient is ones. 

This truth is shown in the following examples : 

(Ex. 1) (Ex. 2) (Ex. 3) (Ex. 4) (Ex. 5) (Ex. 6) 

6001200 60120 6 {2 ^{,2 ,06^[.02 ,006 [ .002 
3 3 S 3 S 3 

150t Ex. 1. Di^de 36.45 by .15. bolution. 



Explanation. — Since the riffht-hand figure S 6,Ji.5 

of both divisor and dividend is of the same ^^ 
order of units (hundredths), the right-hand QU 
figure of the quotient must be ones, and "^ 
consequently the entire quotient is an in- ^5 

teger. 



,15 
2JfS 



U^ 
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Ex. 2. Divide 2.68 by .25. 
Explanation. — The right- p^»tial bolutxon. solution. 
hand fienire of both divi- ^•^<^ 
sor and dividend being hun- 



.26 



10 



2.68 
26 



.26 



10.72 



180 
176 



60 
60 



dredths, the 10 of the quo- ^ ^ 

tient is an integer, as shown 

in the Partial Solution. But since there 

is a remainder, we place a dedmal point 

after the 10, and continue the division by 

annexing decimal ciphers to the partial remainders. (See 118). 

Ex. 3. Divide 15.695 by 7.3. 
Explanation. — The quotient of» 16.6 soLxmoif. 

(the first three figures of the dividend) 16.6 96 7.3 
divided by 7.3, is an integer, because the '^ 2.16 

right-hand figure of each term is tenths. 109 
We therefore place an inverted caret (V) '^^ 

after the 6 of the dividend, to show what S66 

figures are used to obtain the intejgral S6_5 

part of the quotient. Placing the decimal 
point after the quotient figure, 2, we complete the division 
and obtain the entire quotient, 2.15. 

The number of decimal figures in the quotient will equal the 
number of decimal figures left in the dividend, after taking 
from it as many decimal figures as there are decimal figures 
in the divisor. 

NoTB.— When decimal ciphers are annexed to form partial dividends, 
they must be counted as decimal figures of the dividend. 

151. Ex. Divide 42 by .56. • 
Explanation. — ^The right-hand figure of the soLxmoN. 
divisor is hundredths ; and as the right-hand -^^'^^ 

figure of the dividend must also be hundredths 

to obtain ones for the quotient (see 149), we ^^^ 
annex two decimal ciphers to the dividend be- 
fore dividing. 



.66 
76 
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The dividend must contain at least as many decimal figures 
as the divisor. 

152* Upon the principles deduced in Art. 115, 1I7> 118, 
150, is based tb.e 

^uU for Division of Decimals. 

L When the divisor is an integer. 

1. If necessary, annex decimal ciphers to the dividend , till the 
figures of the dividend wiU contain the divisor. 

2. Divide as in integers. 

3. Place the decimal point in the quotient so that it shall con- 
tain as many dedmxd figures as the dividend. 

n. When the divisor is a decimal or a mixed number. 

1. Place an inverted caret after the figure of the dividend 
that is of the same order of units as the right-hand figure of 
the divisor. 

2. Divide as in integers, and place the decimal point so that 
the quotient shaU contain as many decimal figures as there are 
decimal figures at the right of the inverted caret in the dividend. 

JPMOBJLEM8. 

12. How many dress patterns, of 11.5 yards each, are there in a 
piece containing 46 yards of delaine ? 4* 

13. If one length of 6-inch stove pipe can be made j&om 8.14 
potmds of Bossia iron, how many lengths can be made from 72.22 
pomids? 2S. 

(14) (16) (16) (17) 

75.6 t .9 21.25 ^ .4 99 1 24.75 8.985 1 159.4 

18. How many casks, each holding 41.815 gallons, will be re- 
quired to hold 11278.995 gallons of alcohol 9 S73. 

■ 19. A merchant exchanged 85.0625 yards of cloth for wood, at 
the rate of 4.125 yards for 1 cord. How much wood did he re- 
ceive 9 8.5 cords. 

20. A miller received |8,009 for ship-stuffe, at $21.25 per ton. 
How many tons did he sell ? H1.6. 
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21. How long will it take to manufacture 1321.65 barrels of flour, 
at the rate of 53.4 barrels per day ? 2^,75 days, 

22. At Catskill, N.Y., on the 26th of July, 1860, the extraordi- 
nary fall of 18 inches of rain occurred in 7.5 hours. What was the 
average fall per hour ? 2,J^ inches. 

23. If 7 men cradle 116.55 acres of grain in 4.5 days, how many 
acres does 1 man cradle in 1 day ? See Manual S.7, 

24. The winter term of a coimtry school continued 13 weeks of 
5.5 days each, and the aggregate attendance for the whole term 
was 3074.5 days. What was the average daily attendance ? 43, 

153* Ex. How many goblets, each weighing 7.5 ounces, 
can a manufacturer make from 176 ounces of silver ? 

Explanation. — Since he will not make the solutiow. 
decimal part of a goblet, the result in this ^'^^ ^-^ 
problem will be an integer; and the solution is 2S 

complete when the ones of the quotient are ^^^ 

obtained. Since the 260 is tenths, the 35 is "^ 

tenths, and the true remainder is 3.5. Hence, ^-^ 

The right-hand figure of any remainder tvUl always be of 
the same order of units, integral or decimal^ as the last figure 
of the dividend used to obtain it. 

PBOBLBM8. 

25. Into how many building lots, each containing .375 of an acre, 
can 5 acres of land be divided ? i5, with .125 of an acre left. 

26. An oil refiner has on hand 22,240 gallons of oil. How many 
casks can he fill, if he puts 42.5 gallons in each cask ? 

523, and have 12.5 gallons left. 

27. A forwarder has 2,150 tons of freight to ship by canal. If 
110.5 tons make one boat-load, how many boat-loads has he ? 

50.5 tons more than 19 'boat-loads, 

28. If a teamster draws 1.125 cords of wood at a load, how many 
loads will 41.75 cords make ? 37, omd .125 of a cord more, 

29. How many potash kettles, each weighing 362.5 pounds, can 
be made from 20,500 pounds of iron ? Eemainder, 200 pounds. 
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I54> United States Money, or Federal Money, con- 
sists of dollars, oents, and nulls 



10 mills are 1 cent 
100 cenU Etre 1 dollar 



I dollar IB 100 cents. 
1 cent IB 10 mills. 



The nnit of United States Money is the dollar. 
Id5. Since 100 cents are X dollar, 1 cent is 1 hnndredth 
of a dollar ; and since 10 laills are 1 cent, 1 mill is 1 tenth 
of a cent, or 1 thousandth of a dollar. Henee, 

GeiUs may almaya he wriiten as hundrediks, and mills as 
thousandths of a dollar. 

1 cent is written $.01. 
47 cents are written f.47, 
Imill is written #.001. 
SO cents 4 mills are written $.S04. 
35 dollars S cents 8 mills are written SSB.0S8. 
100 dollars 5 mills are written $100,005. 
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NoTB.— The Table of United States Money, as established by Act of Con- 
gress, August 8, 1786, is as follows : 

10 mills are X cent ; 
10 cents " 1 dime ; 
10 dimes " 1 dollar; 
10 doUars ** 1 eagle. 

But dimes are always read as tens of cents, and eagles as tens of dollars. 
Thus, 7 eagles 2 dollars 4 dimes 5 cents is $72.45, and is read " 72 dollars 45 
cents," or ** 72 and 45 hundredths dollars." 

JEXJEMCI8E8. 

1. Read |.06, (.44, |.80, $3.15, |70.40, |9.08. 

2. Read |.005, $.456, $.047, $.192, $.601, $.309. 
8. Read $19,476, $500,104, $1,008, $297,027. 

4. Write 20 cents ; 5 cents ; 93 cents. 

5. Write 10 dollars 50 cents ; 150 dollars 88 cents. 

6. Write 4 mills ; 26 cents 9 mills ; 6 cents 8 mills. 

7. Write 5 dollars 17 cents 5 mills. 

8. Write 200 dollars 4 cents 8 mills. 

9. Write 30 dollars 6 mills. 

156t Decimal parts of a dollar less than mills or thou- 
sandths are read as decimals of a mill. 

$.0005 is 5 tenths of a mill. 

$.00025 is 25 hundredths of a mill. 

$.0064 is 6 and 4 tenths mills. 

$.8765 is 37 cents 6 and 5 tenths mills. 

$45.40375 is 45 dollars 40 cents 3 and 75 hundredths mills. 

JEXJEMCISE8, 

10. Read $.0004, $.0056, $.00075, $.3715. 

11. Read $.47675, $93.7564, $300.85354. 

12. Write 5 tenths of a mill ; 75 hundredths of a mill. 

13. Write 5 and 8 tenths mills ; 4 cents 2 and 9 tenths mills. 

14. Write 56 cents 4 and 72 hundredths mills. 

15. Write 8 dollars 10 cents 1 and 38 hundredths mills. 

157. A Com is a piece of metal on wMch certain char- 
acters are stamped, by authority of the General Govem- 
ment, making it legally current as money. 
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United States coins are made of gold, silver, nickel, and 
copper, as shown in the 



COIN TABLE. 



KKTALS. 


NAMKS OF C0IK8. 


TALUB8. 


MKTALS. 


NAMES OF 00IK8. 


VALUXB. 




' 50-dollar piece, 


$50.00 




' Dollar, 


$1.00 




Double eagle, 


30.00 


-».. 


Half-dollar, 


.50 




Eagle, 


10.00 


Silver, - 


Quarter-dollar, 


.25 


Gold, ' 


Half-eagle, 


5.00 




Dime, 


.10 


3-dollar piece. 


3.00 




Half-dime, 


.05 




Quarter-eagle 


2.50 




I 8-cent piece. 


.03 




Dollar, 


1.00 




' 5-cent piece. 


.05 


Copper, \ ^^^* P^^^^' 


.02 


Nickel, , 


8-cent piece. 


.08 


JtX^ 7 


[ Cent, 


.01 




. Cent, 


.01 



NoTBS.— 1. Gold coins of the values of $.50 and $.25 were coined by pri- 
vate assayers in Califomia, the former in the years 1852-68, and the latter 
in 1854. 

2. Half-cent copper coins have not been coined since the first issue of the 
nickel cent in the year 1857. 

8. 8-cent pieces of copper and nickel were first issued in the year 18()5, 
and 5-cent pieces of the same metals in 1866. 

4. The 50-do]lar piece shown in the cut, page 05, is about .8 as large 
across as the real coin ; the other coins shoYm in the cut are full size. 

See MannaL 

158* jl2toy is a baser metal mixed with a finer ; as silver 
with gold, or copper with silver. 

m 

159t The United States gold and silver coins consist of 9 
parts or .9 by weight of pure metal, and 1 part or .1 of 
alloy ; the alloy of gold coins being eqnal parts by weight 
of silver and copper, and that of silver coins pure copper. 

Nickel and copper coiqs are not alloyed. see Manual 

ISO* In final results of computations, and in business 
transactions 

$.005 are written $.00J-, and read one half cent 



.0025 
.0075 
.00125 
$.00375 
$.00625 
$.00875 



(( 



(( 



(( 



(( 



(( 



(( 



I.OOi, 

I.OOf, 
$.00^, 



(( 



(( 



(( 



(( 



t( 



u 



(( 



one fourth 
three fourths " 
one eighth 
three eighths 
five eighths 
seven eighths " 

Bee Manual. 
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161* Since the dollar is the unit of United States Money, 
(see 151), and cents, mills, and parts of a mill are decimals 
of a dollar, it follows that 

United States Money is addedy subtracted, muUipliedy and 
divided in the same manner as other decimals. 



162. Ex. 1. What is the sum of $275.10, 
$18.37^, $.883, and $31 ? 

Explanation. — We write the numbers with 
dollars under dollars, cents under cents, 
and mills under mills ; and then add the 
parts, and place the decimal point in the 
sum, as in Addition of Decimals. 

Ex. 2. From $52.75 subtract $10.96|. 

Explanation. — We write dollars under 
dollars, and cents under cents ; and then 
subtract, and place the decimal point in the 
remainder, as in Subtraction of Decimals. 

Ex. 3. Multiply $45,625 by 6.6. 

Explanation. — We write the multiplier 
under the multiplicand ; and then multiply, 
and place the decimal point in the product, 
as in Multiplication of Decimals. Omitting 
two decimal ciphers from the right 
of the product, (see 133, VI.), the 
required product is $255.50. 



BOLunoii. 

275.10 
18.S75 
.883 
SI 

$826,858 



BOLUTZOir. 

$52.75 
10.9 675 

$41.7825 



soLtmosr. 

$4-5.625 
5.6 

278750 
228125 

$255.5000 



BOLimON. 



$1445.25 
82 



82 



$17,625 



Ex. 4. Divide $1445.25 by 82. 

Explanation. — We write the 
divisor at the right of the divi- 
dend; and then divide, and place, 
the decimal point in the quo- 
tient, as in Division of Deci- 
mals. 



625 
574 

512 
492 

205 
164 



410 
410 
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BOLUTIOir. 



$667.0000 
50625 

60750 
50625 

101250 
101250 



$5.0625 
112 



Ex.- 5. How many tiines are 
$5.06^ contained in $567? 

Explanation. — ^We divide as in 
Division of Decimals. Since both 
dividend and divisor are con- 
crete numbers (dollars), the quo- 
tient must be an abstract num- 

ber, (See 97). 

163t In business transactions, when the mills in any final 
resuU are 5 or more, they are regarded as 1 cent ; and when 
less than 5, they are rejected. 

164t The commercial character <^ signifies at, or by the 
yard, pound, gallon, bushel, or other unit named in the 
problem. Thus, '' 2 dozen eggs, (» $.28," signifies '' 2 dozen 
eggs, at $.28 a dozen." 

PJtOBZJEMS. 

1. Martha paid $.87^ for a grammar, $.25 for a slate, $.75 for a 
reader, and $.12J for a writing-book. What was the amount of 
her purchases ? $2, 

2. A farmer killed an ox, and sold the four quarters for $9,935, 
$9.62^, $8.11, and $8 ; the hide for $6.89 ; and the tallow for $8.92. 
How much did the ox bring him? $5148, 

3. One year a gentleman's income tax was $34.26 ; his state tax 
was $42.11 ; village tax, $18.04 ; school tax, $7.65 ; road tax, $.62f ; 
and military tax, $1. What amount of taxes did he pay that 
year ? $103,68^, 

4. A owes to B, $374; to C, $47.50; to D, $193.1875; to E, 
$21.81 ; to P, $6.75 ; to G, $3.125 ; and to H, $11.0625. What is 
the amount of his indebtedness ? $657,435. 

What is the amount of each of the following bills ? 



6. Far Fumitnre, 
1 Set of Chairs, $7.50 
1 Table, . . . 4.75 
1 Rocking-chair, 3.25 
1 Bedstead, . . 7.25 
1 Mirror, . . 1.875 



6. For Hardware, 
1 Plow, . . $6.75 
1 Spade, . 1.125 
1 Hammer, . .5625 
1 Pitchfork, .875 
Nails, . . 1.375 



7. Trtwding EoppmseB. 
Haib-oad fare, $18,625 
Steamboat " 7.25 
Carriage hire, 6.00 
Hotel bills, . 31.875 
Other expenses,17.67 
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8. A man having $806.82 in bank, draws out $66.29. What is 
then hiB balance in bank ? $^40.53, 

W (JO) ' (11) (12) 

From $593,625 $1132.653 $251 $1574 

take 496.54 96 8.375 .856 

13. A man gave me his note for $75, and he has since paid all 
but $24.50 of it. How much has he paid on the note ? $50.50. 

14. A dress-maker earned $34 in a month, and her expenses were 
$26.67. How much did she save ? $7,33. 

15. A grain buyer purchased a lot of wheat for $1078.25, and the 
following week sold it for $1219.125. How much did he clear on 
the wheat ? $H0.87i. 

16. I paid $2841.375 for an interest in an iron-foundery, and 
afterward sold it for $3129.16. How much was my gain ? 

(17) (18) (19) (20) 

Multiply $21.25 $2.4875 $6.80 $4,625 

by 46 .215 12.5 11.25 

21. How much will 24 bushels of turnips come to, at $.375 a 
bushel? $9. 

22. A lady bought 82 yards of carpeting, (^ $1.12^. How much 
did it cost her ? $36, 

23. How much must I pay for 28 rolls of paper-hangings, 
^$.875? $8.62^. 

24. A farmer sold 396 pounds of wool, ® $.675. How much did 
it come to? ^ $267.30. 

25. A mechanic worked 4.9 days, for $1,875 per day. How 
much did he earn ? $9.18f. 

26. If the interest on $1 for 1 year is $.07, what is the interest on 
$24.75 ? $1.73^. 

27. A drover bought a flock of 123 sheep, & $2.5625. What 
was the cost of the flock ? $315.18^. 

28. A milk-man's sales average 219 quarts a day, at $.05 a quart 
What are his daily receipts ? 

29. How much do his sales amount to in a year, or 365 days ? 

$3996.75. 
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80. I paid $19.9375 for iron castings, at $.0625 a pound. How 
many pounds of castings did I buy ? 319. 

(31) (32) (33) (34) 

$6.26 lU $362.26 ^23 $180.40 ^$.1026 $63 ^56 

35. A shipment of 1,688 bushels of com was sold for $890.43}. 
What was the price per bushel ? t,56i, 

36. A tanner paid $156.82^ for 26.5 cords of hemlock bark. 
How much was that a cord ? $6.15, 

37. Divide $6 into 160 equal parts. 

38. How many bushels of potatoes can be bought for $67.3126, 
at $.876 per bushel ? 65,5. 

39. A builder contracted to put up a brick dwelling for $3,725. 
The building materials cost him $1641.0626, and he paid out for 
labor $1296.60. Did he make or lose money on the contract, and 
how much ? Ee made $787.43}. 

40. A man exchanged a horse worth $187.60, and a watch worth 
$64,875, for a span of horses worth $310, paymg the balance in 
money. How much money did he pay ? $57,625, 

41. A farmer carried some pork to market, which he sold for 
$67.62|-, and some poultry, which brought him $4.18f . He paid 
out $13.50 for a coat, $4.48 for some groceries, and $29.74 for a bill 
of hardware. How much money had he left V $14.09^, 

42. A young man bought a farm of 84 acres^t $76 an acre, and 
made a cash payment on it of $1,760. How much did he run in 
debt ? . . $4,550. 

48. A man sold a quarter of beef, which weighed 166 pounds, at 
$.081^ per pound, and expended the money for nails, at $.05^^ per 
pound. How many nails did he purchase ? 234 pounds, 

44. The salary of the President of the United States is $26,000. 
How much is that per day, allowing 866 days to the year, and 
deducting the Sundays ? P y 7^ 

45. I bought a lot of teas for $376.76, and paid $31.18f for 
transportation on them. For how much must I sell them to make 

tioaisi? i'//J(^ 

46. A druggist bought 7 barrels of turpentine, each containing y 
81.5 gallons, at $1.37^ per gallon. What did the whole cost ? l'^ . 3 ' -jL 
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Wliat is the anm of each of fhe following abstracts of bosineas i 
(47) 



U 

u 
II 
u 
li 
u 
u 
u 
u 



BOOT AND BHOS TB 
ONB DAT^B BALBS. 

Pair Calf Boots, . . 

" Stoga, . . . 

Coarse, . . . 

Ladies' Gaiters, 

Misses' " . 

" Slippers, 
Children's Shoes, 
Gtotfl' Slippers, 
Ladies' Rubbers, 
Boys' Boots, . 
Misses' Rubbers, 
Repairing, .... 



ADB. 

.$6.50 
. 4.75 
. 2.26 
. 2.75 
. 1.75 
. 1.25 
. .5625 
. 2.25 
. .875 
. 2.1875 
. .75 
. 3.88 



(48) 



DBT eooDB tbad: 

ONB WKBK'B BALBB. 



Monday, . . 
Tuesday,. . 
"Wednesday, 
Thursday, . 
Friday,. . . 
Saturday,. . 



^ Cash, . . 

( Credit, . 

Cash, . . 

Credit, . 

Cash, . . 

Credit, . 

< Cash, . . 

( Credit, , 

iCash, . . 

Credit, . 

{Cash, . . 

Credit, . 



.$39.24 
. 28.19 
. 61.73 
. 12.48 
. 71.04 
. 56.81 
. 58.98 
. 60 
. 49.06 
. 87.60 
. 65.81 
.129.17 



49. A house agent rents 7 tenements at $1.1^ a week, 6 at $1.26, 
and 11 at $1.60. What do the rents amount to in a year, or 52 
weeks ? $1592,50. 

60. A merchant bought 3 barrels of sugar, containing, respec- 
tively, 236, 249, and 261 pounds, at $.09)^ per pound. What was 
the amount of the bill ? $70.87. 

51. If 5 tons of coal are equal to 9 cords of wood for fuel, and a 
family bums 31.5 cords of wood in a year, how much will they save 
by changing fix)m wood to coal, when wood is worth $4.25 per 
cord, and coal $6.80 per ton ? $14.87^^ a year. 

52. The rates of telegraphing from New York to "Washington are 
60 cents for the first 26 words, and 5 cents for each additional 
word. At these rates, what will be the cost of sending a telegram 
of 117 words ? ^gjo. 

^ 53. A man bought 8 80-acre lots, and 1 40-acre lot, of Govern- 
ment land, at $1.26 an acre. He sold one half the land at 3 times, 
and the balance at 4 times, its original cost, t'or how much did 
he sell the land ? $1,225. 

64. A commission-merchant in Dubuque shipped 17 tons of 
prairie fowls to Philadelphia, where they were sold at $.145 per 
pound. How much did the shipment amount to, a ton being 2,000 
pounds ? $4,9SO. 
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SECTION VIII. 

MBJLSZr^:EMBJ\rT OB ^IGMT-jLJVGZB'D 
SU1^B;>LCBS jLJVD SOZIDS. 

DBIFTNITION-S. 

165* L Zfine is length or distance. 

166. A Straight Zfine is the shortest 
distance between two points. \ k p 

167t A Perpendicular is a line which 
stands upon another without inclining to either side. Thus, 
the line CD is perpendicular to the line AB. 

168* An A^ngte is the difference of direc- 
tion of two lines that meet in a point ; as, the 
opening between the Hnes AB and BO, 

' 169. A Sight Angle is one 
formed by two lines perpendic- 
ular to each other. Thus, the 
angles ABC and BEF are right 
angles. 

170. A Surface, or Superficies, is a figure that has 
length and breadth. 

171. A Sectangte is a four- 
sided figure having only right an- 
gles. Thus, the surfaces ABCD 
and EFOHare rectangles 

172. A Square is a figure bound- 
ed by four equal sides, and having four right angles. 

173. A Square Inch is a square 
1 inch long and 1 inch wide. 

174. A Square JFoot is a square 
1 foot long and 1 foot wide ; a Square 
Sod is a square 1 rod long and 1 
rod wide; and a Square Mile is 



B 




r> 



B £ 



F 






1 Square Inchjij 



1 inch long 



a square 1 mile long and 1 mile wide. 
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175. Area is the extent of any limited anr&ce. Thus, 
if a figure extends over a aurface of 15 equore inches, its 
area is 15 square inches. 

176. A SoNd or 
Sody is a figure that 
has length, breadth, and 
thicknesB. 

177. A SectanffU- 
iar Solid is a body 
that has six sides or ~ " " 

ear&ces, each of -which is s rectangle. Thus, the solids 
ABGDEF and MNOPQR are rectangular solida 

178. A Cu&e is a body 
bounded by six eqnal square 
sides or surfaces. 

nt. A Cubic Inch is 
any body or portion of 
space 1 inch long, 1 inch 
wide, and 1 inch thict. 

180. A Cubic I'oo^bae 
six eqnal surfaces each 1 
foot square ; and a Cubic 
Yard has six eqnal sur- 
faces each 1 yard square. 

NoTEa.— 1. LeDgtb, width, snd thlchneas are called iXmmsHMii. 

2. A line has one dimension, length; a snrface baa two dlmeoBlona, 
length and width ; and a body has three diroendons, length, width, and 
thickness. 

181. Capacity is the extent of any body or any portion 
of space having length, -width, and thickness. Thus, if a 
body or a portion of E^ace occupiea 16 cubic feet, its capac- 
ity is 16 cubic feet. 

NoTH. — Areas and eapacltiea are also called Coittenii. 
IS?. S^xtension is either length, area, or capacity. 
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Measures of JExiension are of the three kinds 
named in the three following definitions : 

183. Z/inear Measure is the measure of lines. 

184. Superflciat Measure, pr Square Measure, 

is the measure of surface. 

185. Solid Measure, or Cubic Measure, is the 

measure of capacity. 

o^ss I. 
Meaaurement of Surface. 



i 



186* Ex. How many square 
Inches in one side of a piece of 
paper 7 inches long and 5 inches 
wide? 

Explanation. — ^If on the paper 
you draw lines just 1 inch apart^ 
both lengthwise and crosswise, the 
surface of the paper will be divided into squares each 1 
inch long and 1 inch wide. Since in each of the 5 rows 
there are 7 square inches, there are in all 5 times 7 square 
inches, or 35 square inches. We see from the figure that 
there are 5 rows of 7 square inches each^ or 7 rows of 5 
square inches each. (See 80, V.) Hence, 

The nuwiber cf units in the area of any right-angled surface 
is equal to the number of units in the product of its tvjo dimen" 
sions. 

187. Ex. The contents of a certain field are 1,152 square 
rods, and the field is 36 rods long. How many rods wide 
is it? 

Explanation. — Since the field is 36 rods 
long, there are 36 square rods in a strip 1 rod 
wide. And since there are 1,152 square rods 
in the field, there must be as many strips, 
each 1 rod wide, as the number of times 36 

5* 



aoLmoir. 

1152 
108 

72 
72 



36 
32 
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square rods are contained in 1,152 square rods, which is 
32. Since each strip is 1 rod wide, the lot must be 32 rods 
wide. Hence, 

Either dimension of a right-angled surface is eqtud to the 
qiiotient obtained by dividing the area by the other dimension. 

188* Upon the principles deduced in Arts. 186, 187, is 
based the 

^uie for Measurement of Rectangular Surfaces, 

L To find the area. 

MvUiply the length by the breadth. 

n. To find either dimension. 
Divide the area by the other dimension. 

1. If upon a blackboard 19 feet long and 5 feet wide, I diaw 
lines 1 foot apart, both lengthwise and crosswise of the board, into 
how many strips, lengthwise, will I divide the surface of the board ? 
How many square feet will there be in 1 strip ? How many square 
feet on the surface of the board ? 95, 

2. How many square rods in a garden 8 rods long and 6 rods 
wide? 

8. My slate is 12 inches long and 8.5 inches wide. How many 
square inches on one side ? 102. 

4. How many yards of carpeting will it take to carpet a room 
11.5 yards long and 5.6 yards wide ? SSM. 

Nora.— NnmberB expressing width and length are frequently writtMi 
with the word "by," or the sign of Multiplication between them. Thus, 
7 by 9 inches, or 7 X 9 inches, means 7 inches wide and 9 inches long. 

, 5. How many square inches in a pane of 9 x 14 window-glass ? 

6. My hall is 2.75 by 8.5 yards. How much must I pay for oil- 
cloth to cover the floor, at $1.12J per yard ? 

7. How many square feet in a city lot 75 x 125.8 feet ? 

8. How many square rods in a plat of ground 5.5 rods square ? 

9. The area of a door-way 81 inches wide is 2,604 square inches. 
What is itt height ? SJ^ inches. 
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10. A &nn in the fonn of a rectangle ia 80 rods wide, and con- 
tains 19,300 gqnare loda. What b its length t S40 rodi. 

11. The ceiling of a room ia 16 feet long, and ita contents are 388 
iqiiace feet. How wide ia it t 16/oet. 

^--^2. A carpenter put 8,873 feet of inch boards into Vtia floor of a 
chnich 4S feet wide, Wbatwaa the length of the chnieh) 75 feet. 

13. I have 16,8TS strawberry plants, in 7S equal rows. How 
many plants in each row t £S5. 

OA.&'El II. 
MeasQreiiMnt of Cspaoi^. 

189. Ex. How many cubic feet in a block of stone 6 feet 
long, 4 feet wide, and 3 feet thick ? 

EzpLANATioK. — ^If 5 blocks, 
each containing 1 cable foot, 
be placed side by aide, they 
will form a row 6 feet Ic 
1 foot wide, and 1 foot thick. I 

If 4 snoh rows be placed 
mde by side, they will form 
a layer 5 feet long, 4 feet 
wide, and 1 foot thick. 
. If 3 sach l^ers be placed one exactly npon the other, they 
will form a pile 5 feet long, 4 feet wide, and 3 feet thick. 



4 times 5 cnbie 
5 ^it *^t = 20 cobifi 
^ feet, the nnmber 

io«M.*. iilUjer; and 




3 times 20 cubic 
«rt „ *^ feet = 60 cnbic 
feet, the ntmiber 
in the pile ot in tiie block. 

There are as many cnbio 
feet in one row of these 
blocks as the pife is feet 
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long, as many rows of blocks 
in one layer as the pile is 
feet mde, and aa many lay- 
' ers in the pile as the pile is 
feet high. 

Ihe number of wiiis in the 
ctgxicity of any righl-angled 
body or portion of epace is 
equal lo Ihe number of units in 
Iheproduct ofila three dijTien- 
«ions. 

190t Ex. A paper-box maker made a pack^^ of 432 
boxes, putHng 8 boxes in each row, and 6 rows in each 
layer or tier. How many boxes high was the package? 

ExPLAHATiJN. — Since in 1 row 
there were (i boxes, in the 6 rows •olutioh. 

of 1 layer or tier there were 6 6x8^ 1^8 i.SZ 4^ 
times 8 boxes, or 48 boxes. Since ^ . . { 9 

in the whole package there were 

432 boxes, and in 1 layer 48 boxes, there were in the pUe aa 
many layers as the number of times 48 is contained in 432, 
which is 9, As there were 9 layers, each one box high, the 
package was 9 boxes high. Hence, 

Any one of the three dimendons of a rightrongled body or 
portion of space is e5«aZ to the quotient (Atained by dividing the 
c(^city by the product of the otk^ tvx> dimenxums. 

191, Upon the principles in Arts. IS9, 190, is based the 

Sute for Meaturement of Seetanffuiar SotiOs. 

L To find the capacity. 

Multiply the laigffi, width, and thicimees together. 
n. To find any one of the three dimensitms. 

Divide the capacity by the product of the oOier two dimen- 
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14. A pile of bricks consists of 7 layers, and each layer contains 
8 rows of 9 bricks each. • How many bric^ in the pile ? 50J^ 

15. How many blocks, each measuring 1 cubic inch, can you put 
into a box 7x6x4 inches inside ? / G V^ 

16. An embankment 12 feet high and 4 feet thick contains 6,000 
cubic feet. How long is it ? 125 feet, 

17. A pile oflHrood 8 feet long, 4 feet wide, and 4 feet high, con- 
tarns 1 cord. How many cubic feet in a cord ? / '2 ^ 

f< 18. How many cubic feet in a stick of timber 85 feet long, 2 feet 
wide, and 1.5 feet thick ? 105, 

19. The contents of a* pile of wood 4 feet wide and 5 feet high 

are 1,280 cubic feet. What is its length ? 64 feet. "^ 

20. How many cubic yards of earth will be removed in digging ^ 
a cellar 27 feet long, 24 feet wide, and 7 feet deep, there being 27 ^"* >> 
cubic feet in a cubic yard ? ' 168. * ^ 

21. Whiat is the capacity of a space 22.6 feet long, 6.4 feet wide, ^ ^ 
and 3.25 feet deep ? JiSS culnefeet, <^ 

<-^22. A music dealer found that a packing box that would hold * "^ vv 

melodeon which was 18.5 inches wide and 28.25 inches high, ^ ^ 

must have a capacity of 21323.1 cubic inches. Allowing the lum- <::) rv^ 

ber to be 1 inch thick, what were the outside dimensions of the "^ ^^ 

box ?. ^0.5 Jy SOM hy ^2,8 inche$. j^ 

23. In a granary is a bin 7 x 3 x 2.25 feet. What is its^^ ^ ^ 
capacity? ^, ^ \\ 

^ 24. The walls of a stone building 45 feet long and 24 feet wide, cj ^ t>j 
are 36 feet high and 1 foot thick. How many cubic feet of ma- v ^ )^ 
sonry in the walls, no allowance being made for openings ? 4,8^4. ^j, ^ ^ 
26. How many cubic inches in a cubic foot ^ / / c V ^) 

26. How many cubic yards in a cubic mow of hay which meas- 
ures 1 rod, or 5.6 yards, in each of its three dimensions? 166.375. 
'f 27. Two of the dimensions of a stone column which contains 
196.8 cubic feet, are 12.3 feet and 4 feet What is the shape of one 
«id of the column? Riasqwire. Ij 
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SECTION IZ. 

^BYIJSyr T^OSZBMS IJ\r tDBCIMAZS. 

1. A contractor employed 87 laborers 56 days, 13 laborers 84 
days, 13 laborers 43 days, and 17 laborers 31 days. What was the 
total amount of their wages, at |.87j per day ? $8632^^. 

3. A grocer buys 4 barrels of kerosene, each contdning SLSV^^ 
gallons, for $55.13J, and he wishes to sell it at a profit of |.18J ^ 
^ per gallon. At what price per gallon must he selrtt ? c f >> 

"% 8. At $7.87 j per bushel, how mapy bushels of grass seed cian be 
bought for $66.98f ? (^ ("-^i .^^^ ?. ^^^ '-> 8.5. 

^ 4. A fish dealer has 45 barrels of mackerel, which he wishes to 
. repack into kits holding 13.5 and 35 pounds each, and to use an 
\j equal number of each size. How many kits must he use ? 480. 

^ 5. If 67.5 bushels of oats are required to feed one horse through 
J), the winter, how many horses can be wintered on 950 bushels ? - 
s^^ 9 6-0 -> O/ ^ ' Uj fci^ 5 bushels left. 

— 6. If in 1 hour 1,864 gallons of water run into, and 1010.8 gal- 
lons run out of, a reservoir which will hold 33,381 gallons, and the 
reservoir now contains 13999.3 gallons of water, in how many hours 

will it be full ? {{^f^jZ ^f ^ '^^^ c^ "^ ^ • ^ ^ ^/ ^ •' ?^^/^2 - ^ 

7. The terms of a weekly news^^pef are, to angle subfcnbers, ^^ 
$1.50; clubs of three, $3.75; clubs of five, $5.00; clubs often, 
$8.75. The paper has 694 single subscribers, 63 clubs of three, 47 
clubs of five; 34 clubs often, and a free exchange list of 50 copies. 
What is the total circulation, and what are the recdpts from sub- j^I 
scriptions? Gireulatifm, 1,508; receipts, $1809,75. J- ^ 

8. A ton of iron ore from Iron Mountain yields .56 of a ton of , ^ 
pure iron. How much iron will 786.73 tons of ore yield ? Zc / ? / i ^^ 

9. A drover bought 69 beeves at $38.75 a head, and sold 42 of 
them at $36.5 a head, and the rest at $37.75 a head. How much 
did he gain by the transaction ? $568.5. 

10. A and B start from the same place at the same time, and 
travel in opposite directions, A traveling at the rate of 38.16 miles 
per day, and B at the rate of 19.31 miles per day. How far wUl 
they be apart at the end of 17.4 days ? 7S7 2S8 miles 










9.6'^ 6'^^' ^^^^(^ <3tAy^-- j 

^ BEYIEW PROBLEMS. Ill \ 

11. In a school-room are 8 rows of double desks, and 7 desks in a x 
row. How many pupils can be seated at the desks in the school- y 
room ? 11^. 

12. A copper-plate engraver bought a plate of copper 16.25 by ^^ 
25.2 inches, & $.03 per square inch. How much did it cost him ? c^ 

18. I bought a boat load of wood for |18», an'd by retailing it at vP J^ 
(4.50 a cord, I gained $70. How many cords of wood were there ^ 
in the load? 56, ^ ^^^ 

14. I borrowed some money, and paid $41.79 for the use of it, /\ Vs/^ 
paying $.105 for the use of each dollar borrowed. How much |, j- 
money did I borrow ? $S98, .^ 

15. A goyemment township of land is 6 miles square. How ~w^ ^-> 
many square miles does it contain ? ? C? ''^ ^<> 

16. My garden, which is square, is inclosed by a tight board "^ c«<s 
fence 8.5 feet high, and the fence contains 2,805 feet of lumber. ^ ^ 
What is the length of one side of my garden ? 8^.5 feet. ' ^ 

17. One year a farmer's account of grain sold was as follows : ^^ 

18. How many square feet in the four walls of a room 18 feet 
long, 18.25 feet wide, and 9.5 feet high ? ' -^ } 'h'^ 

19. A publisher's expenses in publishing an edition of 2,000^'^ ^ ^ 
copies of a certain book are, for stereotyping, $515 ; paper, $865 ; 
binding, $370 ; engraving, $80. What must be the retail price of ^^ ^V 
the book, that the author may receive a copyright of 8 cents per -^ ^ 
copy, the publisher's profit be 20.5 cents, and the retail bookseller's S <:> 
profit 30 cents per copy ? $1.25, 0:^^-i\ 

20. Find the amount of six thousand one hundred nineteen mill- v> ^ ^ 
iohths, four hundred eight and twenty-six thousandths, two million ,^ ^ '^^ 
twenty thousand two hundred and seven hundred three ten-thou- r^^, a *" ^ 
sandths, and thirty thousand sixty-five hundred-millionths. ^ r o 

ISdo miUian tumty thousand six hundred eight and ten miHion two \ ' ^' ^ 
hmdred seventy-one thousand nine hund/red stastyiflM hundred^mUHonihs, , J^ ^^ J 



V ^ ^ 
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21. A steamship made a voyage in eight days, sailing the follow- 
ing distances : 217 miles, 198.85 miles, 246.7856 miles, 208 miles, 
227.6987 miles, 200.045 miles, 241 miles, and 206.08676 miles. 
"What was the length of the voyage ? 174446605 miles, 

22. A farmer bought a yoke of oxen, which he fattened, slaugh- 
tered, and sold. The following is taken from his account of the 
entire transaction : 

Di^rsemenU, 

^yoii/jM / yo^ ooD&n p/'^0,00 • 1^4 

BecevpU, \^ 

J^4tk</^tMi^eU, /^ /^P, /J^iS", ant/ /S'O ^oan^e^, ^jf./f V ' 

^^e '' /Sj^, /SS, /JS, '^ /Sp ^' '' ./H ^ 

S/ii^, 2/^^oufu/f '' ./(^ 

/6^Ao€*n</f /aJ!&u^\ ^^ ,/Si 

jf^/iyUt ^^S.JS 

28. From a stock of 214 tons of coal, a dealer sold in one week 
6.66 tons, 9 tons, 8.775 tons, 9.27 tons, 5.45 tons, and 7.126 tons. 
How much coal had he left in his yard ? 167 HIS torn, 

"^ 24. Two men start from the same place, at the same time, and 
travel in the same direction, one at the rate of 23.75 miles, and the 
other of 19.6 miles per day. In how long a time will they be 64.6 
miles apart? i%.16^^/^^i ^^^%h ' 

25. How far apart will they oe m tae same time, if they travel in 
opposite directions ? Z 5 ^ ^ ' + /?,*?'-:- >V ^ ' "^ ^'%74 miles, 

26. A merchant and a farmer barteredyThe farmer sold to the 
merchant 87.26 pounds of butter @ $.27, and 21.5 dozen of eggs 
<a $.19; and the merchant sold to the farmer 12 yards of shirting 
(^ $.25, and 13.6 yards of calico @ $.28. The balance was paid in 
money. How much was paid, and who paid it ? 7 5 i«^ • 

27. How many reams of commercial note paper each 8.5 x 6 x 8 
inches in size, can be packed in a box the inside dimensions of which 
are 14 X 20 X 82 inches ? 64. 




SECTION I. 

DBJFIJVITIOJVS. 

193. Some articles are bought and sold by the quart or 
gallon ; some, by the peck or bushel ; some by the foot or 
yard ; some by the acre ; some by the cord ; some by the 
pound or ton, and so on. 

194* Measure is that by which extent, dimension, or 
quantity of matter is iCscertained, whether it be length, 
breadth, thickness, or amount. 

195t yVeight is a measure of the amount of matter, or 
the quantity of heaTiness, in a body. 

196t Weight and measure are determined by processes 
called Weighing and Measuring, which consist in compar- 
ing the thing to be weighed or measured with some fixed 

standard. See lianoaL 

197i ^enominaHon is the name of the unit of a con- 
crete number ; as, gallon, foot, pound, hour, dollar. 

198. A Renominate Member is a number applied to 
a denomination ; as, 9 quarts, 4 feet, $7. 

199. A Simple JVumber is an abstract number ; as, 
6, 43, 916 ; or a concrete number of but one denomination ; 
as, 78 men, 824 miles. 

JOO. A Compound Member is a number expressed in 
two or more denominations ; as, 4 pounds 10 ounces, 15 
gallons 3 quarts. 1 pint. 

201 • Jffigher denominations are those which ex- 
press the greater amount or quantity. 
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202t Z/Ower Denominations are those which express 
the less amount or quantity. Thus, a peck is a higher 
denomination than a-quart, and a lower denomination than 
a bushel 

NoTKs. — ^1. A denominate nmnber may be an int^g^er, as 7 bushels ; a deci- 
mal, as .75 of a mile ; a mixed number, as 5.125 gallons ; or a compound 
number, as 4 days 9 hours 20 minutes. 

2. Compound numbers are sometimes called denominate numbers ; but 
the term denominate number properly belongs to a concrete number of one 
denomination. 

203* A 2abie, in Compound Numbers, is a regular 
arrangement of the denominations used to express a com- 
pound number. 

204t A Denominate Z/hitiR oneoi any denomination ; 
as 1 pound, 1 foot, 1 quart. 

205. A Standard Unit of a table is that unit which law 
or custom has established as the (me from which the other 
denommations in the table are determined. Thus^ the 
standard unit of length is the yard; the foot and inch being 
obtained by dividing this standard unit, and the rod and 
ndle by multiplying it. 

206. In computations in compound numbers, it is often 
necessary to change units of higher denominations to those 
of lower, as gallons to quarts or pints ; or units of lower 
denominations to those of higher, as feet to rods, or miles. 

Seductions are processes of changing numbers from 
one denomination to another without changing values. 
They are of two kinds, Bedv^ction Descending and Bedtwtion 

Ascending. 

207i Seduction Descending is the process of chang- 
ing numbers from higher to lower denominations ; and 

208. Seduction Ascending is the process of chang- 
ing numbers from lower to higher denominations. 

209* The scale of decimal numbers being decimal, the 
successive orders of units increase and decrease uniformly 
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by 10 ; while the scalea of moat compound mmibersj being 
varying, the saccesaiTe orders of nnits have no regular rate 
ol increase and decrease. From this difference in their scales 
arises the mttp difference in compatations in the two olaaseB 
of nijmbers. 

310* The different orders of units of a compotmd nttmber, 
like those of an integer, increase in value from right to left, 
the higher denominationB being written at the left. 

211. The denominations of compound numbers are gen- 
erally abbreviated, as shown in the tables, bw ummai. 



SECTIOir II. 

212. Money is the 
l^al or recognized stand- 
ard of value. It conBists 
of coins, made of gold, 
Btlver, or other metaL 

J13. Treasury JVoles \ 
are notes or bills issued " 
by the General Govern- 
ment ; and 

214. Sank JVote$ or 
Sank Sills are notes 
or bills issoed by a bank- 
ing company. 

215< fPaper Money consistfl of notes or bills ii 
the Goremment or a bank. 

NoTM.— L Treasniy notea are payable to the bearer, at the General Treaj- 
1117 of the United States, at a time apeclfled In them. 

2. Bank notee are payable to the bearer, at the bank, on demand. 

8. Rper money la a snbstitnte for coin, and U regarded and drculated 
as money. 
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216. Currency is the coin, treasury notes, bant notes, 
and other substitutes for money, or recognized representa- 
tives of value, in circulation in trade and commerce, 

Notib.— 1. Coin is commonly called Specie Currency^ or Specie; and treat - 
ury andTaank notes are called Bxper Ourrefuyy, 
2. Every ciyilized nation has its own kind of money. 

TaMe I.— United States Money. 

217. United States Money y or Federal Money, is 
the money of the United States. Its denominations, as 
established by the General Government, are eagles, dollars, 
dimes, cents, and mills. 



10 mills are 1 cent. 
10 cents ^^ 1 dime. 
10 dimes " 1 dollar. 
10 dollars " 1 eagle. 



1 eagle is 10 dollars. 
1 dollar " 10 dimes. 
1 dime " 10 cents. 
1 cent " 10 mills. 



Scale. — ^Decimal, or uniformly 10. 

NoTB. — ^The cubject of United States money has already been fiilly treated 
in Chap. II., Sec. VII. The Government table is given here, for the purpose 
of presenting all the tables of Compound Numbers in the same Chapter. 

Table II. — Canada Money* 

218. Canada Money is the money of Canada, or The 
New Dominion. Its denominations are dollars and cents. 

100 cents are 1 dollar. | 1 dollar is 100 cents. 
Scale. — Uniformly 100. 
The coins are the 5-cent piece, 10-cent piece, and 20-cent piece. 

NoTB.--In business transactions 20 cts. (cents) are called 1 s. (shiUing), 
and 5 shillings 1 dollar. 

Table III.^Bnglish Money. 

219. I^nglish Money, or Sterling Money, is the 
money of Great Britain. Its denominations are pounds, 
shillings, pence, and farthings. 

4 far., or qr. (farthings) are 1 d. (pemiy.) £1 is 20 s. 
13 d. (pence) « 1 s. (shilling.) 1 s. " 12 d. 

20 s. " £1 (pound.) 1 d. " 4 far., or qr. 

Scale.— Ascending, 4, 12, 20; descending, 20, 12, 4. 
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Norsk— 1. The abbreTiatlon £ 1b always -written before, and tbe oUier 
ibbreTiations are nritteo after tbe nambers to whicb they give denomloa- 
iion or some. ThoB, 3 pounds SshilliDgs 4 pence 1b wtitten £3 Sa. 4d. 
2. The coins are of gold, Bllver, and copper. 
L OoU O/im. — Sovereign = £1, boIf-soTerelgn = 10 8., goinea = 21 a. = 

£1 1 B., and tialf-goinea = 10 s. S d. 
n. Siher Onru.-^TO-mt = 5b., half-crown = 3b. 6d., Bbllllng = lad., and 

sixpence = S d. 
in. Oipptr China.— Textnj = i Ha., half-penny = 9 far., and ikrthlng. 

1. IUftd£4 7B.6d.; £17 4 b. 8d. 3 fer.; 18 b. 9d.lqr. 
S. Write 29 pounds 10 BbillingB ; £ eighteen three a. 
S. Write 217 pounds 9 shillings 1 penny 3 &rthings. 

4. Write £ eight seventeen s. six d. three fiir. 

5. Write 17 shillings 8 farthings ; 11 pounds 9 pence 1 fartiiing. 
220< Measures of Gor 

pacity are of three kinds. 
Liquid Meaeore, Dry 
Measnra, and Cubic 
Keasnre. 

Note.— Cable Measure la alao 
cluBed under Meaanres of Ez- 
tenaion. (See %38.) 

Table ir. 
lAquid Measure. 
221, Tlie table of liquid 
measure consists of the 
denominations gallons, 
qnarte, pints, and gUls. 
These denominations are 

used in measuring oil, molasses, symps, wines, milfe, and 
other liquids. 

4 gi. (gillB) are 1 pt. (pint.) I 1 gal. is 4 qt. 

a pt "1 qt (quart.) 1 qt " s pt 

4 qt "1 gal. gallon.) | 1 pt. " 4 ^ 

Scale. — Ascending and descending, 4, 3, 4. 
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In estimatmg the capacify of cisterns^ reservoirB, etc., 

31.5 gaL are 1 bar., or bbl. (barrel.) 
63 gal. " 1 hhd. (hogshead.) . 

Notes.— 1. The barrels and hogsheads used for commercial purposes are 
not fixed measures ; the former containing from 80 to 45 gallons, and the 
latter from 60 to 125 gallons. 

2. Physicians in prescribing, and apothecaries in mixing medicines that 
are liquids, divide the gallon according to the following 

APOTHEO ABIES' FLUID MSASUBES. 

60 minims (or drops) are 1 fluid drachm. 

8 fluid drachms " 1 fluid ounce. 

16 fluid ounces " 1 pint. 

8 pints " 1 gallon. 

8. They also use the following measures, from vessels in common use : 
4 tea-spoons are 1 table-spoon, 2 table-spoons are 1 ounce, 2 ounces are 1 
wine-glass, 2 wine-glasses are 1 tearcup, 4 tea^mps are 1 pint. 

Since the vessels named are not made of uniform size, the values given 
must necessarily vary. 

Table V.^I>ry Mecisure* 

222. The table of dry measure consists of the denomi- 
nations bushels, pecks, quarts, and pints. These denomi- 
nations are used in measuring grain, seeds, fruits, berries, 
several kinds of vegetables, lime, charcoal, and some other 
articles. 



2 pt. are 1 qt. 

8 qt. " 1 pk. (peck.) 

4 pk. « 1 bu. (bushel.) 



1 bu. is 4 pk. 
1 pk. " 8 qt. 
1 qt. " a pt. 



BcAiiB— Ascendmg, 3, 8, 4 ; descending, 4, 8, 2. 

Notes.— 1. Where fruit and vegetables are marketed by the basket or bar- 
rel, a peach basket should hold 16 qt. or 2 pk. ; a potato basket, 24 qt. or 

3 pk. ; and a barrel, 3 potato baskets. Barrels made fbr marketing pur- 
poses commonly hold 100 qt. 

2. In measuring grain, seeds, peas, beans, and small fruits, the measure 
must be even full. But in measuring large fruits, com in the ear, coarse 
vegetables, and other bulky articles, the measure must be heaping fWl. 

4 heaped measures must equsd 5 even measures. See KanaaL 
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JEXJSMCISJES. 

6. Read 4 gal. 3 qt 1 pt. 2 gi. ; 15 gal. 1 pt. 

7. Read 11 bu. 3 pt 5 qt. 1 pt. ; 8 bu. 7 qt. 

8. Write 17 gallons 1 quart 1 pint 3 gills. 

9. Write 260 bushels 3 pecks 4 quarts 1.5 pints. 

10. Write ^ur gal. three qt. two gi. ; 8 bar. 15.5 gal. 
* 11. Write eleven bu. one pk. six and seven-tenths qt. 

12. Read 13.125 bu. ; 41.75 gal. ; 1 pk. 4.375 qt. ; 1 gal. 1.8 pt 

223t Ex. 1. How many pints are somnoif. 

ITgaUons? ^^gd. 

Explanation. — Since 17 gaL are 17 — - 

times 1 gaL, and 1 gal. is 4 qt., 17 ^^^' 

gal. are 17 times 4 qt., or 68 qt. ; and 

since 68 qt are 68 times 1 qt, and lS6pt. 

1 qt is 2 pt, 68 qt are 68 times 2 ^^^^^^ 17 gal.= 136 pt. 

pt, or 136 pt. 

Ex. 2. How many quarts are 8 btu 3 pk. 4 qt. ? 

Explanation. — Since 8 bu. 

are 8 times 1 bu., and 1 bu. is ""s^hTT 

4pk.,8bu.are8times4pk., or , ' P'49,' 

32 pk., and 32 pk. + 3 pk. are — 

35pk. Since36pk.are36 times ^^ + ^ - ^^^P^- 

1 pk., and 1 pk. is 8 qt, 35 pk. 

are 35 times 8 qt, or 280 qt, ^^^ +•* = ^^^ ^^' 

and 280 qt. 4- 4 qt are 284 qt Hence, 8 hi, Sph 4qt. = S8^ qt. 

In the Common Solution 

we mentally added the 3 pecks 8 hu. S ph. i qt 

with the pecks of the partial i 

result, and the 4 quarts with 36pk. 

the 40 quarts of the final re- 8 

suit This manner of solution 28Jff.qt. 
is the one in common use. 
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In Ex. 1 we reduced gallons to quarts, and quarts to 
pints — ^that is, a higher to a lower denomination — by multi- 
plication ; and in Ex. 2 we reduced bushels and pecks to 
quarts — ^that is, higher denominations to a lower denomi- 
nation — ^by multiplication. Hence, 

A denominate number is reduced to lower denominations by 
muUiplicalion. 

PJEtOBIiEMS. 

1. Reduce £32 to shillings. To pence. 7,680 d, 

2. How many mills are there in 249 dollars 43 cents ? 

8. In $93 4 s. 17 cts., Canada currency, how many cents ? 9,S97. 

4. £45 8 s. 6 d. are how many farthings ? 43,608. 

5. At 1 s. a yard, how many yards of sheeting can be bought for 
£11 10 B. ? eso, 

6. Reduce 9 s. 7.25 d. to farthings. 

7. How many pence in £281 8 d. ? solution or peoblbm t. 

8. How many gills are there in 15 gallons ? ^^^^q^^' 

9. Reduce 27 gal. 3 qt. 2 gi. to gills. A620 

10. A grocer has 87 gal. 1.5 qt. of cider 12 
which he wishes to put into pint bottles. 5 5 448 d. 
How many bottles must he use ? 699. 

11. 18 bushels are how many quarts ? 

12. Two brothers picked 6.375 bushels of berries. How many 
quarts of berries had they ? ^, %{ t ^ ^04- 

13. A seedsman put up 2 bu. 4 qt. of marrowfat peas in pint 
papers. How many papers did he fill ? 

14. Reduce 126 bu. 1 pt. to pints. 

15. How many quart boxes will be required to 
hold 7 bu. 3 pk. 7 qt. of strawberries ? 255. 

16. £6.5 are how many shillings ? How many 
pence ? 

17. A dealer in findings sold 13 bu. 3 pk. 6 qt. 
of shoe-pegs by the quart. How many quarts 
did he sell? 8065 pt. 



80LITTION 

PBOBLBM 


OF 

14. 


126 hi. 


Ift. 


4 




504 pk. 
8 




4032 qt. 

2 
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REDUCTION' -A^iSENDrN'G-. 

224t Ex. 1. How many bushels are 
192 quarts? 

Explanation. — Since every 8 qt. are 
1 pk., and 8 qt. are contained in 192 
qt. 24 times, 192 qt. are 24 pk. And 
since every 4 pk. are 1 bu., and 4 pk. 
are contained in 24 pk. 6 times, 24 
pk. are 6 bo. 



SOLTFTION. 



192 qt { 8 qt. 

2 J/, times. 
192 qt. = 2ipk. 
2ipk. [ji,pL 

6 times. 
2iph..= 6hu. 
Hence, 192 qt, = 6hi. 

Ex. 2. How many bushels are 637 quarts ? 
Explanation. — Since every 



8 qt. are 1 pk., and 8 qt. are 
contained in 637 qt. 79 times 
with a remainder of 5 qt., 
637 qt. are 79 pk. 5 qt. And 
since every 4 pk. are 1 bu., 
and 4 pk. are contained in 
79 pk. 19 times with a re- 



FULL SOLimON. 

6S7 qt. [8qt. 

7 9 times and 5 qt. rem. 
6S7qt.=z79pk.6qt. 
79pk. {Jf-pk. 



OOKMON SOLUTION. 

6 87 qt. { 8 qt. 
T^pk. 5 qt. yj^pk. 
19hu. 8pk. 
Hence, 6S7 qt. = 19 hi. S ph. 5 qt. 



1 9 tim£s and S pk. rem. 
79pk. = 19hu.3pk 

mainder of 3 pk., 79 pk. are Hence, 637 qt. = 19 hi. Sph 5 qt. 
19 bu. 3 pk. 

In the Full Solution we 
have written all the numbers 
mentioned in the explana- 
tion ; but in the Common 
Solution we have written 
only the denominate num- 
bers. This manner of solution is the one in common use. 

In Ex. 1 we reduced quarts to pecks, and pecks to bush- 
els — ^that is, a lower to a higher denomination— by division ; 
and in Ex. 2 we reduced quarts to bushels, pecks, and 
quarts — that is, a lower denomination to higher denomina- 
tions — ^by division. Hence, 

A denoTmnate number is reduced to higher denominatums by 

division. 

6 
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JPJBOJBX27Jlf5. 

18. Reduce 256,827 mills to dollars, cents, and mills. 

266 doUwrs 32 cents 7 nUUi. 

19. 1680 d. are how many £ ? 

20. How much will 765 bushels of lime cost at 1 s. a bushel ? 

21. How many gallons are 486 pints ? 60.76, or 60 gal. S qt. 

22. How many times can you fill a gallon measure from 1,024 gilla 
of alcohol? 

23. Reduce 783 pints dry measure to higher denominations. 

11 hi. 1 ph 6 qt. 1 pC. 

24. How many bushels are 7,280 quarts of shelled com ? 

227.6, or 227 Ini. 2 ph. 

25. One season a gardener sold 

3,975 quart boxes of strawberries. sTtT^IT^'''^^ 
How many bushels did he sell ? — : — ^' ^ ^' 

ofl TT ^^ if J. 49 6pi.7qt.\4ph. 

26. How many inillona of sweet- - — * ^tx- 

■» .* «=> 19k Twit 

oil will an apothecary use in filling -l^jh/u,. 

500 gill bottles ? Hence, 8976 qt. = 12^ hi. 7 qt^ 

16.626, or 16gal.2qt. 1 pt. 

27. A grocer buys 187 qt. of wahiuts. How many bushels does 
he buy ? 

28. A cask is emptied in 892 minutes, by a pipe which discharges 
1 pint of water per minute. What is the capacity of the cask ? 

225, Upon the principles deduced in Arts. 223^ 224, is 
based the 

Xules for U^eductions of Compound Mimbers. 

L For Beduction Descending. 

1. Multiply the number of the highest ^^nominatfion given, 
whether integer, decinud, or mixed number, by that number <f 
the next lower denomination which equals! of this higher, and 
to the product add the given lower denomination, 

2. In the same mrniner, reduce this result to the next lower 
denomination ; and so continue untU the given number is re 
duoed to the requir^ denomintiiAon. 
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n. For Beduction Ascending. 
L Divide the number of the given denomination^ whether 
integer, decimal, or minced number, by that number of this de- 
wmiinat/um which equals 1 of the next higher, rvriting the quo- 
tient as 80 many of the higher denomination, and the remainder 
as 90 Tmany of the denomination divided, 

2. In the same manner, reduce this quotient to the next higher 
denomination ; and so continue until the given number is re- 
duced to the required denomination. 

3. Write the last quotient and the several remainders in their 
order, frovn, the highest denomination to the lowest, for the 
required remit, 

PMOBIiBMS. 

29. How many quart cupfuls in 5 gal. 8 qt. of milk ? 

80. Reduce 4,879 far. to higher denominations. £5 1 8. 7.75 d. 

31. A 10-qt. pail holds how many gills ? How many gallons ? 

82. Reduce 167,824 qr. to higher denominations. £174 16 s. 4 d. 

88. How many times can a 2-quart measure be filled from a keg 
which contains 7.5 gallons of vinegar ? 
Solve the above problem in 4 different ways. 

84. Reduce .6875 of a gal. to gills. 22 gi. 

85. 6784.8 d are how many pounds ? £,28Sr^ or £28 5 «. 4,8 d. 

86. One week a woman who kept a frtiit stand sold 19.5 bushels 
of peanuts by the half-pint measure. How many measurefuls did 
she sell? 

87. Reduce 8 qt. to the decimal of a bushel. ,09375 Im, 

88. One day a hostler at a hotel stable fed out 129 half-peck 
measures of oats. How many bushels did he feed out ? 

89. In The New Dominion 8,287 cents are how many dollars, 
shillings, and c wts ? $32 48. 7 cts. 

40. 7.8125 s. are how many farthings ? 351. 

41. A lady made 8 gal. 2 qt. of strawberry wine, which she put 
into pint bottles. How many bottles of wine had she ? 

42. A housekeeper filled 549 quart cans with cherries. How 
many cherries did she use ? 17lu. 5 qt. 
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4B. If I measure 3 bu. 1 pk. 6 qt. of walniitB in a quart n 
hov man; times nill I fill the measure J 

44. Reduce 3 hhd. 1 bbl. 15.25 gal. to quarts. 

45. How man; bnehelH of potatoes in 13,350 quarts! 

46. From a peach orchard 1500' bn. 2 pk. of peaches were sold, 
at an averuge of TS cents a basket. How much was received for 
them) $ZS50 7S. . 

Tahle ri. 

lAnear Measure. 

2S6> The table of linear 

or line measure consists 




miles, rods, yards, feet, 
and inches. These de- 
nominations are used in 
measurmg distflncee, and 
also the dimensions of 
thmgs, as their length, 
width, thichness, height, 
and depth. 

13 in. (inches) are 1 ft. (foot) 

8 ft ' " 1 yd. (yard.) 

5.5 yd. " 1 ra. (rod.) 

320 rd. " 1 mi. (mile.) 

BcALE.— Ascending, 12, 8, 6.S, 820 ; descending, 830, B.B, 8, 12. 



Topographical, civil, and military engineers express dis- 
tances leas than a mile by yards or feet. 

1760 yd., or 5280 ft. are 1 mi. 
In measoring goods sold by the linear yard, the yard 
is divided intio quarters, eighths, and sixteenths. 
3.35 in. are 1 azteentb. 

3 mxteenths, or 4.5 in. " 1 wghth. 

•jghths, or in. "1 qr. (quarter), or 1 fourth of a yard. 

" 1yd. 
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Mariners use the following denominations : 

6 feet are 1 fathom, in measuring depths at sea. 
120 fathoms are 1 cable's length, for short distances. 
1 nautical mile, or knot, is 1.15 common or English miles. 
1 ^' league is 3 nautical miles, or 8.45 English miles. 

In geographical and astronomical calculations, 

1 geographic mi is 1.15 statute mi. ; 

3 " " are 1 1. (league.) 

60 " " or ) " 1 deg. (degree) of latitude, or of 

69.16 statute " \ longitude on the equator. 

Notes. — 1. The knot is used in measuring the speed of vessels. 

2. The nantical mile (or knot) and league are the same as the geographic 
mile and league. 

3. The length of a degree of latitude is not quite Tmiform. 69.16 miles is 
the ayerage length, and is the one adopted by the U. S. Coast Survey. 

4. In measuring the height of horses, 4 inches are 1 hand, the measure 
being taken directly over the fore shoulder. 

5. In clock-making, 6 points are 1 line, and 12 Ihies are 1 inch. 

6. In measuring the length of the foot, 8 barleycorns, or sizes, are 1 inch. 

7. The sacred cubit, mentioned in the Bible, is 21.888 inches. 

8. The old road measures, 40 rd. are 1 fur. (furlong), and 8 fUr. are 1 mi., 
are now but little used. 

Table Vll.-^Square Measure. 

227* The table of square or surface measure consists of 
the denominations square miles, acres, square rods, square 
yards, square feet, and square inches. These denomina- 
tions are used in computing the area of land, flooring, plas- 
tering, and other surfaces. See ManaaL 

144 sq. in. (square in.) are 1 sq. ft. 
9 sq. ft. "1 sq. yd. 

80.35 sq. yd. "1 sq. rd. 

160 sq. rd. " 1 A. (acre.) 

/640A. " Isqmi. 

Scale.— Ascending, 144, 9, 30.25, 160, 640; descending, 640^ 
160, 30.25, 9, 144. 



1 sq. mi. is 640 A. 
1 A. " 160sq. rd. 

1 sq. rd. " 30.25 sq. yd. 
1 sq. yd. " 9 sq. ft. 
1 sq. ft. " 144 sq. in. 
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Builders use the folic wing nnits in estimating their work: 

100 sq. ft. are 1 square of roojSng or flooring. 

6 shingles, laid 6 in. to the weather^ cover 1 sq. ft. 
100 lath, or 1 bunch, coyer 5 sq. yd. of sur&ce. 

Notes. — ^1. Glazing and stone-cutting are estimated by the equare foot. 

2. Painting, plastering, paper-hanging, ceiling, and paying are estimated 
by the square yard. 

8. Brick-laying is estimated by the sq. yd., or the square of 100 sq. ft. 
In either case the work is understood to be 12 in. or 1.5 bricks thick* 
Brick-laying is also estimated by the thousand bricks. 

Table VIII.— Cubic Measure. 

228* The table of cubic or solid measure consists of the 
denominations cubic inches, cubic feet, and cubic yards. 
These denominations are used in computing the solidity of 
timber, stone, portions of earth, and many other articles ; 
and in estimating the capacity of bins, boxes, etc., when 
their dimensions are given in denominations of linear 

measure. see ManuaL 

1728 cu. in. (cubic in.) are 1 cu. fb. 1 cu. yd. is 37 cu. ft. 



27 cu. ft. " 1 cu. yd. 



1 cu. ft. " 1728 cu. in. 



Scale.— Ascending, 1728, 27 ; descending, 27, 1728. 

Notes. — ^1. Qn public works a cubic yard of earth is a standard load. 

2. Railroad and transportation companies estimate light freight by the 
space it occupies, in cubic feet ; and heavy freight^ by actual weight. 

8. In estimating the tonnage of ships and other vessels, 100 cu. ft. of 
space are 1 T. of shipping. 

4. A perch of stone or of masonry is 16.5 ft. long, 1 ft. high, and 1 ft. 
thick, or 16i> cu. ft. 

5. A common brick Is 8 X 4 X 2 inches, or 64 cu. in. 

6. In every cubic foot of bricks, piled solid, are 27 bricks ; and in every 
cubic foot of brick wall, laid in mortar, are 22.5 bricks. 

7. Five courses of bricks in the height of a wall are called a foot. 

8. Brick-layers, masons, and joiners make a deduction of one half the 
space occupied by the windows and doors in the walls of buUdings. 

9. In computing the cubic contents of the waUs of foundations and 
buildings, brick-layers and masons multiply the ffirth (f. «., the distance 
round the outside of the walls'), height, and thickness together. By thla 
method of measuring, the comers are measured twice. 
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Tahle IX.— Wood Measure. 
229. The table of 
vood measure oonsiats 
of tlLe denominations 
cords, cord feet, and cu- 
bic feet. These denotni- 
nations are chiefly nsed 
Id measnring wood. 
Bongh stone is also 
commonly sold by the 
oord. A pile of wood 
8 feet long, 4 feet -wide, 
and 4 feet high is 1 
oord ; and 1 foot in 
length of such a pile is 
1 cord foot. 

16 en. it are 1 cd. ft. (cord ft.) i j . ( is 138 en. it, 

8cd. it,or) .. j^ ' I or 8 cd. ft. 

138 en. ft. f I 1 cd. ft. is 16 en. fl. 

Scale.— Ascending, 16, 8 ; descending, 8, 16. 

EXEBCJBEB. 

18. Itead 5 mi. 3 ;d. 2.7 ft. ; S4 rd. 1.87 yd. 

14 Read S A. I6.2S aq. yd. ; 3 sq. mi. 30 eq. rd. 5.S sq. yd. 

15. Bead 11 en. yd. 8 en. ft. 513 en. in. ; 6 en. yd. 60 en. in. 

16. Read *B cd. 7 ed. ft. 18 en. ft ; 81 ed. 5.78 cd. ft. 

17. Wiite 6 miles 8S K»dB 2 yards 3 feet 8 inches. 

18. Write twelve acres sixty square rods one hundred ^ square 

19. Write 16 cubic yards 18 cubic feet SCO cubic inches. 

20. Write IS cotcIb 4 cord feet 18 cubic feet. 

21. Write 90 square rods 14 square yards S square feet 108 square 
inches. 

23. Write IS miles 30O rods ; 11 cubic yards 1,676 cubic incW 
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PBOBZiEMS. 

47. How many feet are 7 mi. 108 rd. 3 yd; 1 ft. ? S8,75it. 

48. Reduce 25 sq. rd. 3 sq. yd. 8 sq. ft. to square inches. 

985, VfO. 

49. In 7 cu. yd. 19 cu. ft. 960 cu. in., how many cubic inches ? '^Zi. 
60. Reduce 18 cd. 5 cd. ft. 8 cu. ft. to cubic feet 2,S92 m,ft. 

51. Reduce 115,872 inches to higher denominations. 

1 mi, 262 rd. S yd. 2 ft, 4 in. 

52. 176,169 sq. in. are what units of higher denominations ? 

4 sq, rd, 14 aq, yd. 8 sq,Jt, 57 aq. in. 

53. Reduce 1,001,100,100 cu. in. to higher denominations. 

21,457 cu. yd. 1 m,ft, 580 cu. in. 

54. Change 12,875 cu. ft. of wood to cords. //<?^^ ' ^ ^^^"^ /^(S, 

55. How many planks, averaging 1 ft. wide, will be inquired for 
a plank road 7 mi. 284 rd. long ? 41,646. 

56. How many 1-inch blocks will be required to make a pile 
that shall contain 23 cu. yd. 18 cu. ft. i 

57. A farmer planted 1 hill of com on every square yard of 
ground in a field of 13 A. 96 sq. rd. How many hills did he 
plant? 65,824, 

58. How many loads must a teamster draw, to move 181 cd. of 
stone, if he draws 1 cd. ft. at a load ? > 

59. 2 mi. 125 rd. 1.5 ft. are how many feet ? J j ^ '?95— « 

60. Reduce 126,720 in. to miles. 4 / 2^ ' ' J " ^ V*^ '" "^ 

61. .How many acres in a tract of land 6 miles square ? '23,040, 

62. In 4,305,780 sq. yd. there are how many square miles \ ^%i^, ^ 

63. How much wood in a pile 160 ft. long, 4 ft. wide, and 9 feet 
high? ^(,' 

64. 25 cd. 7 cd. ft. 12.75 cu. ft. are how many cubic feet ? 

65. .9 of a foot are how many inches ? ){ / 7 ^ 10,8. 

66. Reduce 100.8 sq. rd. to the decimal of an acre. ^(^ .63 A. 

67. .0015 mi. is what decimal of a rod ? 7^ ^^ %^ 48. 

68. How many cubic yards are 468,018 cu. in. ? 10.03125. 

69. How many acres in a field 125 %d. ro^ aiw 80 rd. wide ? 
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70. One year my potato crop yielded 1 bushel to the square rod, 
and the total yield was 1,1^5 bushels. How much land did I plant 
to potatoes % ^ / (p 1 A,26 ^q^rd, 

71. A dealer in real estate owns 5 rectangular lots of land of 
1 acre each ; and the fronts of the lots, or their widths on the 
street, are 2 rd., 4 rd., 5 rd., 8 rd., and 10 rd. "What are their 
respective depths ? 

72. A gentleman used 5,560 tiles, each 1 ft. l(mg, in under- )( 
draining his land. How much tile drain did he put down ? 

73. If Mississippi Kiver deposits 1 inch of sediment at the bot- y 
torn of the Gulf of Mexico each year, how much will it raise the 
bottom of the gulf m 1000 years ? ^ yd, 2 ft. 4 in. 

74. How many cubic yards of earth must be removed, in digging 
acellar 52 ft.,x 28 ft. x 8 ft. ? -f Z 7 "^ ^ ^ ^ ^7 

75. How many cords of rough stone in a pile 47 ft. x 14 ft. x 

6.5ft.? ^ y 7. V 

76. How many acres in a county of 20 townships each 6 miles 
square ?^; 5 ^^ ^ >t (<, >^ -LO y-<;<VO -^ 

77. How many square inches are 150 sq. rd. 95 sq. in. ? '^/ S^b.o ^^ 

78. 5 mi. 109 rd. 4 yd. = how many feet ? 28210.5. 

79. If you measure only the length and height of a pile of 4-foot , 
wood, how many feet of surface measure will you allow for 1 cord ? \ 
How many cords of such wood are there in a pile 75 ft. long and 7 

ft. high? -pi^T^y^ St^ /i - 'S ^16cd.Sed.ft,4m.ft. 

80. If the pile is 4 feet high, how many feet of running measure w^ 
(that is, length) will be a cord ? How many cords are there in such 

a pile 185.6 ft. in length? /if^-Crj'^ iS^t ^t^W 

81. How much wood in a pile of 8-foot wood 87.5 ft. long and 
5.5 ft. high ?A O/^ '^/ r / 6 V — 

82. How many rods of fence will be required to inclose a tract W 
of land 2 mi. 45 rd. long and 225 rd. wide ? ><: ^ atc/cil,820. 

88. A company of immigrants purchased a tract of western land > 
4.8 mi. X 1.75 mi. in extent. How many acres in the tract ?>^ (o ^/ O 

84. Allowing that 4 persons can stand on 1 square yard of ground, 
how many people can stand in a street 15 rd. long and 35 ft. 
wide? JUclvU^ /^' n^M,V^ i- ^ h'^/.S50. 

6* ^ T 
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Table X.—Swrveyora' Measures. 

230< A Ghinter'B diain 
ia 4 rods or 66 feet long, 
and coosista of 100 links, 
each 7.92 incliea long 
This duun is iised by 
sorvejOTS in meaanr 
ing the dimeneions or 
boundary lines of land. ' 

The table of anrrey 
ors' measnres consists of 
the denominations miles, 
chains, and links, nsed 
in measuring boundary 
hnes ; and townships, 
sqaare miles or sections, 

sqaare chains, poles or square rods, and sqnare links, nsed 
in computing the area of lands. 

1st. In Measuring Dimensions : 




100 L (links) are 1 ch. (chain.) 


1 lmi.is 80 ch. 


80 ch. "1 mi. 1 1 eh. " 100 1. 


SoALB.— Aacending, 100, 80 ; descending, 80, 100. 


2d. In Computing Areas : 


835 sq. I. are 1 P. (pole) or sq. M. 


ITp. iH 86Bq.ml. 


16 P. ' "1 sq. ch. 


l8q.mior8ec."640 A. 


10Bq.ch. " 1 A. 


lA. " lOeq.ch. 


640 A. " 1 aq. mi. or Bee. (section.) 


1 sq. ch. " 16 P. 


36 sq. mi. " 1 1^. (townahip.) 


1 P. " 635 sq. 1. 


ScAi^— Ascending, 625, 18, 10, 64 


0, 86 ; descending, 86, 640, 



10, 16, 625. 

NoTBS.— 1. Since 100 llnki are 1 cludn, 1 link U .01 of a ch^n, 36 links 
are .35 of a chain, and ao on. Hence, links may be written eltbet as hnn- 
dredthB of a chain ; thna 16.44 ch. ; or chalaa and llnka at a compound 
nmnber ; tbns, 15 ch. 44 1. 
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3. Since a chain is 4 rods long, 25 links are 1 rod. The denomination rod 
is seldom used in linear chain measure. 

3. Ciyil engineers on railroads and canals commonly use an engineers* 
chain, which consists of 100 UnVft each 1 foot long. 

4. Sections, or square miles of Government lands, are divided into 8 
equal parts, and each part, or 80 acres, is often called a lot qf land. Two 
lots, or 160 acres, are called a quarter section. See ManoaL 

5. Formerly 40 rods were called a rood^ and 4 roods an acre. The denom- 
ination rood, so common in old deeds, mortgages, and surveys, is now but 
little used. 

JEXMBCISJSS, 

23. Read 6 ch. 44 1. ; 8 mi. 52.81 ch. 

24. Read 3 A. 7 sq. ch. 12 P. 480 sq. 1. 

25. Write 1 square mile 217 acres 6 square chains 9 poles 145 
square links. 

26. Write 45 chains 22 link's both as a compound number and as 
a denominate mixed decimal number. 

27. Write eighty acres seyen square chains forty-two square links. 

JPJtOBZJEMS. 

85. Reduce 3 mi. 75 ch! 12 1. to links. ^ 31,512 1, 

86. 25,000,000 1. are how many miles ? - if ^ S, 125. 

87. Change 8 A. 14 P. 462.5 sq. 1. to square links. 

88. Reduce 286,754 squdre links to higher denominations. 

89. The front of a certain city lot measures 21 1. 3.75 in. How 
many inches front' has it ? How many feet ? ^ "^ VX -^ ^ffL 

90. How many acres in a farm which is 215 rods long by 140 
rods wide? Y i'^ j ^ - . 188.1S5. 

91. The area of a certain piece of land is 9 sq. ch. 11.25 P. 
What is its area in square rods ? ^,, //, ^ 6''^^^ '^ /i ^;^6 

92. In chaining the route for a proposed railroad, the engineers 
applied a Gunter's chain 7,254 times. What was the length of the 
route ? . < V ^ ^J^115 mi.^ or 90 mi. 5^ ch. 

98. Walworth Co.^ Wis., consists of 16 Government townships. 
How many acres in the county ? / -^ ~' •' 

94. 2.376 in. is what decimal of a chain '^ Z^ f ^ -^^' 
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TahU XI. 
Avoirdupois Weight, 

231. The table oi avoir- 
dupois weight consists of 
the denominatioiia tons I 
hundred weight, pounds, 
and ounces These de- ' 
nomm&tions are used in 
weighing most kinds of 
produce, prOTiaions, gro- 
oenea, metcds, coal, and 
many other articles. 

16 oz. (ounces) are 1 lb. (pound.) I 1 T. is 20 cwt. 

100 lb. " 1 cwt. (hundred-weight.) 1 cwt. " 100 lb. 

20 cwt. " 1 T. (ton.) | 1 lb. " 16 oz. 

ScALH. — Ascffliding, 16, 100, 30; descending, 30, 100, 16. 

In wholesale transactions in coal, iron, and iron ore, and 
in invoices passing the United States Custom-Houses, of aU 
English goods sold b; weight, 

38 lb. are 1 qr. (quarter.) [IT. is 30 cwt. 

4 qr. " 1 cwt. 1 cwt. " 4 qr. 

20 cwt. "IT. 1 1 qr. " 38 lb. 

The ton of 2,000 lb. is commonl; called the short ton, or 
ibeiwt ton; and the ton of 2,240 lb. (20 cwt. = 80 qr. = 
2,240 lb.), is called the long ton, or the gross tore. 

The following units or denominations are in common use: 
56 lb. are 1 bi. of salt, at the New York State Bait WorkB. 

1 bar. " " " " " " 

1 cental of grain. 



3801b. (6 bn.) 
100 lb. 
1001b. 
IHlb. 



1 cask of noils or raisins. 
1 bar. of flour. , 

,1 bar. of beef or pork. 
Notbk— 1. There 1b do Bach tMng as a qiiarter,of 3S lb. When the quar- 
ter is named, It Blwuys means 38 lb. 

3. In theor;, IS dr. (drams) are 1 oz. Bat the dram Is neither oaed nor 
recognized In bi 
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3. Hundred-weight and ponnds may be read togetber us pounds, or the 
pounds ma; be read as bandredths of a hnndred-weirht. Tbns, i cnl. 56 
pounds iB 4B6 lb., or 4.58 cwt. ; 5 T. 17 cwt. 9 Tb. is/ T. 1709 lb., or 5 T. 

17.00 cwt. y 

333i The weight of a basbel of the principal kinds of 
grain and seeds has been fixed h; statute in many of the 
States, as shown in the following 

SCBHEL TABLE. 
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Table XII.— Troy Weight. 
333> The table of Troy weight consists of the denomina- 
tions poimda, ounces, pennyweights, and grains. These 
denominations are nsed in weighing the precious metals 
and jewels, and in phUosophical experiments. 

24 gr. (grains) are 1 pwt (pennyweight) I I lb. is 13 oz. 
SO pwt. " 1 oz. 1 oz. " 20 pwt 

12 oz. '> lib. I 1 pwt " S4 gr. 

Scale. —Ascending, 24, 20, 12; deBcending, 13, 30, 24. 



APOTKEOABiaa' wnoHT. 
30 gr. (gt^nfl) are 1 bo. or 3 (scmple.) 
3 3 " Idr.or ; (dram.) 

8 S " loz.or I (ounce.) 

13 5 " 1 tti (pound.) 

Dry medicines are sold by sToirdnpois weight. 
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28. Read 5 T. 16 cwt. ; 83 T. 1 cwt. 54 lb. 7 oz. ; 2 T. 876.25 llx 

29. Read 4 lb. 7 oz. 10 pwt. 20 gr. 

80. Write fifty tons two hundred seven and five tenths pounds. 

81. Write 6 pounds 4 ounces 19 pennyweights 12 grains. 

96. 7 T. 15 cwt. 45 lb. 9 oz. are how many ounces ? ^48,729, 

96. Change i,6tf9^. to hundred-weight. 1 cwt, 2Jf lb, 15 at. 

97. How ma^^rains'areH lb. 9 oz. Troy weight? 10,080, 

98. Reduce S^rfo'grains to ounces. 10 oz, 16 put, 6 gr. 

99. One day, 9 T. 56 lb. of Oswego com-starch were packed in 
pound papers. How many papers were put up ? ^l/i'(a 

100. A jeweler made 456 finger rings^ach containing 4.25 pwt. 
of gold. How much gold did he use ?^ t ^ ^ ^ ^ "^ u ^i' - 

101. Redace .6 gr. to the decimal of an ounce, ii 't^ '»2f0 7z> /(k/t 

102. 11 oz. 11 pwt. 11 gr. are how many grains ?/'Z»6'^/ ^</^j\/^ <f 

103. One year the Lebanon Shakers put up 2 T. 16 cwt. 95.75 lb. ^^ 
of garden seeds in papers, each containing .25 of a pound. How j^ 
many papers of seeds of this weight did they put up ?>^ ZO ,, /{ry ,^ >? ; 

104. .00021 T. IS what decimal of a pound ? . .-JJ^ Tb,=i6,72<», . 

105. One spring a Vermont farmer made 161,268 oz. of !^pie ^j 
sugar. How many tons did he make ? 5 T, 79^ W, y 

106. Reduce .003125 lb. Troy to the decimal of a grain, i /Z..tO ^ 

107. What is the length of a roll of gold wire that weighs 2 lb. '' ^ 
9 oz., if it weighs 1 gr. to the foot ? V'i^. ^^ " '^ ^ "^ ^,,^2*: f ;/; ^ 

108. How many pounds of bluing will a manu&cturer tlise'in 
putting up 845,000 1-ounce boxes ? )^ / ^ ^ 1 </W X ^ fe 

109. A wholesale dealer bought 2 T. 8 cwt. of carpet tacks in 
8-oz. papers. How many papers of tacks did he buy ? 9,600. 

110. .375 lb. = how many pennyweights ? %/%„^0 ^=^^0 

111. 1,250 flat-irons, weighing 5 lb. each, weigh how many tons? 

^ ^ ' ^ /(TO ^ Ij^ ^'^^ T, = 3T, »60 lb. 
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Table XIII.— Time. 

234. Time is a hm- 
itod porhoa of duration 

The table of time con- 
nsts of the denomina- 
tions centuneB, years, 
months, weeks, days, 
hours, minutes, and sec- 
onds. These denomina- 
tions are used in ex- 
pressing portions of time 
or duration of different 
lengths. 

The day and the year 
are the natural divisiona 

of time, the other denominations,' except centuries, being 
parts of one or the other of these. 

60 sec (seconds) Eire 1 min. (minute.) 
60 min. are 1 h. (hour.) 

a* h. " 1 da. (dftj.) 

7 da. "1 wk. (week.) 




t century 


is 100 yr. 


1 leap-year 


„ ( 53 wk. a da., 
} or S66 da. 


1 common yr. 


„ ( 53 wk. 1 da., 


} or 365 da. 


Ida. 


" 34 h. 


Ih. 


" 60 rain. 


1 min. 


" 60 sec. 



or 86S da. i (year.) 

or 366 da. J 1 1«»p-yr. 
100 yr. " 1 centnry, 

SCALK.— Ascending, 60, 60, 34, 865 or 366, 100 ; descending, 100, 
866 or 865, 34, 60, 60.— The 7 is omitted from the scale. 

The length of a solar year is 866 da. 6 b. 48 min. 48 sec 
The following years are leap-years, of 366 days each : 
L Every cerUennM year (hat is exao&y divUSiU by JfiO ; as 

4(K), 800, 1600 ; 2000, 2400, 2800. And, 
n. Every year not a centennial year that is divigOde 6y 4 » as 

1804, 1808, 1812 ; 1876, 1880, 1892. 
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The year is divided into 12 calendar months, and these 
are divided into 4 seasons. 



1st mo. 
2d " 



SEASONS. 

Winter, j 

3d 
4th 
5th 
6th 
7th 
8th 
f 9th 
Autumn. < loth " 

'nth " 
Winter. 12th " 



ing. ) 

•1 



Summer. 



a 
(( 
u 
a 
u 
u 



UONTHS. 

January, 

February, 

March, 

April, 

May, 

June, 

July, 

August, 

September, 

October, 

November, 

•December, 



ABBaBVIATIONB. DATS. 

Jan. 81 



Feb. 
Mar. 
Apr. 



Aug. 

Sept. 

Oct. 

Kov. 

Dec. 



28 or 29 

31 

30 

31 

30 

31 

31 

30 

31 

30 

31 



Notes. — 1. February has 28 days in a common year, and 29 in a leap-year* 
2. In most business transactions, 30 days are regarded as a month. 

:EXJSjRCI8JE8. 

32. Head 5 yr. 4 mo. 15 da. ; 3 wk. 5 da. 10 h. 45 min. 30 sec. 

33. Read 12 yr. 134 da. 17.35 h. 

34. Write 4 years 9 months 3 days 30 minutes 15 seconds. 

35. Read- June 10, 1869 ; Aug. 17, 1812 ; Dec. 21, 1875. 

112. How many minutes in the three spring months of a common 
year? j/^ 36 + S/- ^ 2 / %/^y^C^6- 132,480. 

113. How many hours from Independence day at noon, to 

Christmas day at noon ? - , 24>"'- / ? ^ ^1 9^4^176. 

^114. Kemi(^%73,6y6 min. to higher denoniinations. V ^0 '''^^" 

56 wk. 6 da. 111. 56 min^ 

115. How many seconds in a solar year ? j^l ^ ^.^^S'"^ y/ y 

116. How long a time will it take a clock that ticks once every 
second, to tick one million times ? 11 da. 13 h. 46 min. 40 sec. 

* 1 17. My watch ticks 4 times each second. How many times wil? 
it tick in a leap-year ? 5 fcC> 'A 2<f' V^ (c ^ (^ >^ ^ 

118. 3 wk. 6 da. 23 h. 30 min. 45 sec. are how many seconds ? 
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I 

TqMJb XIV. — Circular and AngtUar Measurem 

235* A Circle is a round, plane 
snrfiace. 

See Manual. 

236. A Circumference is 

the bounding line of a circle. 




Al 

237. An ;Arc is any part of the 
circumference of a circle. 

238* A S)iameter is the dis- 
tance across a circle through its center. 

239* A Radius is the distance from the center to the 
circumference of a circle. 

NoTB. — ^The radius of a circle is always equal to one half its diameter. 

240* If the surface about a point in a plane be divided 
into 360 equal parts or spaces, by lines drawn from the 
point, 360 equal angles will be formed, and any one of these 
angles will be a degree. And since an angle is the differ- 
ence of direction of two lines, or the opening between two 
lines that meet in a point (see 168), it foUows that 

A degree is one of the 360 equal angles which will just 
fill the space about a common point in a plane. 

241* The lines which form the sides of these angles may 
be of any length; and if about their common point of 
meeting as a center, a circumference be drawn, cutting all 
these lines, it will be divided into 360 equal parts, and one 
of these parts vriU be the measure of a degree, or of the 
angle at the center of the circle. Hence, 

The Jffeasure of an Angte at the center of a circle is 
that part of the circumference included between the sides 
of the angle. 

212. If the circumference of any circle be divided into 
360 equal parts, each of these parts is also called a degree. 

Note. — Since circles may be great or small, the degrees in their circum- 
ferences will be correspondingly great or smaJl. An angle of 1 degree is 
constant ; while the measure of the angle, or 1 degree in a circumference, 
yariee with every change in the dimensions of the circle. 
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243 The table of cir- 
cular and angular meftB- 
nre consists of the 
denominationB circles 
degrees uiinates and 
seconds These denomi 
natioDS u« need 

By Surveyors in de- 
termining the directions 
or bearings ot land 
bonndanes and other 
lines 

By Namgators in de- 
termining the posit on 
of vessels at sea and 

By Oeograpkers and A^rmiomera, m detenmning latitude, 
longitude, and the position and motion of the heavenly 
bodies ; and in compating difference of time. 

60" (eeconds) are 1' (minute.) | 1 C. b 860° 

6^ " 1° (degree.) 1° " 60' 

860° " IC. (circumference.) | 1' « 60" 

SciLB.— Ascending, 60, 80, 860; deflcending, 360, 60, 60. 

K0TB8.— I. A right angle or a qtuidrant is an angle Of 90°, and is always 

included between two lines perpendlcnlar to each other ; lu measure is one 

fourth of a circnmference. ' Henoe, we say 4 right angles or quadrants are 

1 circumference. 

2. Nayigatore call one eixth of a eircomference a tatant. Hence, In nar- 
IgatioD, 60° are 1 sextantj and 6 seEtaiits arc 1 circumference. 

8. Astronomers divide the zodiac, or the sun's apparent path in the heay- 
ens, into 13 equal parts, of 80° each (for the 13 months of the year), which 
the; call signe. Hence, in astronomical calculations, 

80° are 1 B. (stgn), and 12 8. are 1 great circle of the heavens. 
4. A minate of the circnmference of the earth ia 1 gei^raphic mile, which 
Is 1.16 EngUah mllee, or 1 mL 4S rd. Bee HkhiibL 
EXERCISES. 

86. Iteftd 10° 40' 85" ; 8 S. 85° ; 73° 0' 23.75". 

87. Write 10 degrees S3 minates i% seconds. 

88. Write one hnndred five d^rees twenty-Mx geographic miles. 
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lift. Reduce 47° 13' to Beconds. 169,980". 

120. How many degrees in BB,30O"lT ^^'' '^ * 16° 28' SO". 

131. When a planet bas mored 1,436,444" in the beavenB, has it 
described more or less than one complete reTolntion in ita orbit t 
-^ Qa i'00i> 2<f " Se" 14' 4" mnv than 1 revoltaMH. 

laS. When the Bun has seomed to paaa over 8 B. 63.35° of the 
K>diac, how many secondB baa be seemed to move i !<. S^ ^ i'^^ ^ ^ 

128, How manj seconds are .015° J V & f '^0 ^4"- 

134. Sqnadrantaer se'arehowmanyjnintiteB? < '} t ft tf ^^^(c, 

135. 67,875" = how many degrees ! -' {^0.. it ^^'' ^^' ^^"■ 
126. Itednce 8' to the dedmal of a degree. 7" C c) '^^^' 



Table xr. 
Ommting. 

244. The table of 
counting consists of the 
denominations oneS) 
dozens, gross, and great 
gross. These denomi- 
nations are need in 
counting several class- 
es of articles for mar- 
bet pnrposes. 

13 onesortbingsareldoz. (doz«n.) Ilgreatgro.i 

13 doz, " 1 gro. (gross.) 1 gro. ' 

IS gro. " 1 grt. gro. (great gro.)l * d<™. ' 

Scale. — Ascending and descending, uniformly 12. 

NOTBS.— 1. Six things of a. kind are often called a «i ; aa ft set of ehalra, 
■poons, forks, pUtes, etc. 

a. Twenty things of a kind are sometimea called a "ort ; as a score of 
times, three score of years, etc. 
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Table XVI.— Taper. 

215« The table of paper consists of the denominations 
bales, bundles, reams, quires, and sheets. These denomi- 
nations are used in the paper trade. 



24 sheets are 1 quire. 

20 quires " 1 rm. (ream.) 

2 rm. " 1 bundle. 

6 bundles " 1 bale. 



1 bale is 5 bundles. 
1 bundle " 2 rm. 
1 rm. " 20 quires. 
1 quire . '^ 24 sheets. 



Scale. — ^Ascending, 24, 20, 2, 5; descending, 5, 2, 20, 24. 

Note.— Paper is bought at wholesale by the bale, bundle, and ream ; and 
at retail by the ream, quire, and sheet. 

TahU XVII.^Copying. 

216. Lawyers' clerks and copyists in public offices are 
often paid by the folio for making copies of legal papers, 
records, and documents. 

72 words are 1 folio, or sheet of common law. 
90 " " 1 " " " " chancery. 

Table XVIII.— Books. 

217« This table consists of the terms used to indicate the 
number of leaves of a book made from one sheet of paper. 

The book is 
called 
a folio, 

a quarto or 4to, 
an octavo or 8vo, 
a duodecimo or 12mo, 
a 16mo, 
an 18mo, 
a 24mo, 
a 82mo, 
a 64mo, 

Note.— A sheet of medium size print paper is 23 X 86, 24 X 87.5, or 2S X 
38 inches. These are the sizes commonly used for printed books. 



When a sheet is 


folded into 


2 leaves, 


4 " 


8 " 


12 " 


16 " 


18 " 


24 " 


32 " 


64 " 



And 1 sheet of 


papei 


' makes 


4 


pp. 


(pages.) 


8 






16 






24 






82 






86 






48 






64 






128 
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80. Head 5 grt. gro. 11 gro. 4 doz. ; 6 gro. 5 doz. 8 steel peng. 

40. Write five rm. fifteen quires eleven sheets. 

41. Write 19 gross 7 dozen ; 8 great gross 7.75 dozen. 

rjROBJLJEMS. 

127. How many gross are 2,156 buttons ? •; ' I4 gro, 11 doz, 8, 

128. How many crayons are there in 25 boxes, each containing 1 
gross? X. /tr/^/Z S,600, , 1^0 

129. How many gross of screws will a joiner use in the 26 work- ^ 
ing-days of a month, if he uses 56 screws per day ? 10 gro. 1 doe. 4, 

130. On inventorying his goods, a hardware merchant finds that 
he has 7 gro. 8.5 doz. wardrobe hooks on hand. What number of 
hooks has he? 1^ /"Irit /I h^^O, 

131. One day a paper dealer sold 6 bales 1 bundle 4 rm. of j^ f 

manilla wrapping paper. How many sheets of paper did he sell ? /* ^ ' 

Co ^ 

132. 7,260 sheets of foolscap paper are how many reams ? 7 2 ^/ */ T 

16 rm, 2,5 qm/re», ^ ^ 

133. How many sheets of print paper in a 12mp l;>ook of J56 pp.^ /^ >. ^ 

— 134. One month a lady copied 648.5^mn6)n-iaw folios for a 
lawyer, at $.10 per folio. How much did she receive ? 

135. A stationer has 6 grt. gro. 11 doz. lead pencils. How many 
pencils hasheiy/^^//^^^/ f ?^ 

136. One winter a wood turner manufactured 56,870 clothes- 
pins, which he packed in boxes of 1 great gross each. How many 
boxes had he ? 10 gro. 11 doz. 2 pins more than S2 "boxes, 

137. A printed case in the Supreme Court (or Chancery) con- 
tained 456,120 words. How much was the printer's bill, at $.12J^ 
per folio ? -f ^ ^ ^v y^. / Z ^ "- $633.50. 

138. How many reams of print paper will be required to supply 
3,250 subscribers with a weekly newspaper one year ? 

> >5 ^ g^ J '^ V '^"^ Z/^ -ci^ ^^^ ^^* ^ ^^^ ^^ sheets. 
189. A village grocer shipped 5,160 eggs to the city, in 5 barrels. 
How many eggs did he pack in a barrel ? 86 doz. 
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140. A bookseller^s stock of steel pens consists of 7 packages of 
1 doz. boxes each, 9 boxes of a broken package, and 5 doz. 8 pens 
of an opened box. How many pens has he, each full box contam- 




y' JL41. £L puoiisuer iBBUva an euiiion oi o,uuii copies oi an lomo y^ 
book of 216 pp. How much paper did he use, allowing 1 quire to A 
each ream for waste ? 66 rm, 15 qm/res X9 sheets. ^ 



Table XIX. S'2 2^^ ^ bfT 



^ o» ^ Qxyvemment Standard Units of Measu/res and Weights, y 

^ ^ ) 248* The standard units of the money, measures, and x 
^ >^ ' weights now in use, as adopted by the United States Gov- ^ 
s^^ \x emment in the year 1834, and from which the other denom- 
inations in the respective tables are determined, are — 

. \ TABLES. xjNrra. VALinSS. 

^ United States Money, Dollar, .900 silver, .100 alloy. 

& Lines, Surfaces, and Solids, Yard, 3 feet, or 86 inches. 

Liquid Measure, Gallon, 231 cubic inches. 

; Dry Measure, Bushel, 2150.42 cubic mches. 

!, Troy Weight, Pound, 5,760 grains. 

\ Avoirdupois Weight, Pound, 7,000 Troy grains. 

:;;f See Manual. 

^. Nonas.— 1. The yard in use at the Custom-Houaes is divided decimally 

into tenths and hundredths. , 

2. For ordmary purposes, 2150.4 cu. in. are called a bushel. 

3. In the actual standard weights used by the 1 oz. = 480 gr. 
General Government, the Troy ouncfe is divided .1 " = 48 
decimally into tenths, hundredths, thousandths, .01 ** = 4.8 
and ten-thousandths. The values of these divis- .001 " = .48 



ions are shown in the margin of this note. 



.0001" = .048" 



Table XX.— Comparative Values. 
249, I. Of Measures of Capacity. 

DBNOMtNATIONS. LIQUID MSA8UBB. DRY MKABrBB. 

1 gal., 231 CU. in., 268.8 cu. m. (.5 pk.) 
1 qt., 67.75 " " 67.2 «^ <l 1 

Ipt., 28.875" " 83.6 " " 



_ \ 
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n. Of Weights. 



SSHOMIHATIOm. 


TBOT WnOHT. 


▲T0IBDT7P0IB WBOBK 


lib., 


fis760 gr., 


7,000 gr. 


1 oz., 


480 " 


437.6 " 



Notes.— 1. Multiplying tfie nnmber of cubic inches ^1 ^68,8 

in a liquid gallon by 7, and the number in a dry gallon 7 6 

by 6, we find that 7 liquid gallons contain 4.2 cubic J^jy 16128 
inches more than 6 dry gallons. Hence, in ordinary 

computations, it is sufficiently accurate to estimate 7 liquid gal. = 
6 dry gal. 

2. Multiplying the number of grains in a pound Troy by 175, and the 
number in a pound aVoirdupois by 144, we have 

6,760 X 175 = 7,000 x 144. Hence, 
175 pounds Troy = 144 pounds ayoirdupois. 

142. How many more cubic inches in 668.6 gallons dry measure, 
than in the same number of gallons liquid measure ? 21jf89,S, 

148. If you dip 82 quarts of water into a tub that will hold 82 
quarts of wheat, how much will the tub lack of being full ? 

The above problem can be solved in at least five different ways. 

144 What is the difference in the weight of 42.876 pounds of 
lead and 42.876 pounds of silver ? 

146. 100 pounds ayoirdupois are how many pounds Troy ? 

146. A brewer has a vat that will hold 6,000 gallons of beer. • 
How many bushels of barley will it hold ? 

/ - 147. A grocer buys 3 bu, of chestnuts, at $5.00 a bushel, wooden 
measure, and retails them at $.20 a quart, tin measure. How much 
does he gain? ^.W^ iy'^:^'"'' ?^y> f '^-^7-^^^^ $7,40. 

Nora 8.— Aniolfg many retailers, dry measure is called Wooden Measure^ 
and liquid measure. Tin Measure. 

^ 148. An express agent in Washington collected chaiges at the 
Mint, for transporting 662 pounds, commercial weight, of silver 
ftom California. How many Mint pounds of silver were trans^ 
p«*ed? ^ 682 lb, 11 oz, 16 ^t. 16 gr. 



V 
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250* The Metric System of Weights and MecLsures. 

In the year 1866, the Congress of the United States 
passed a bill authorizing the use of a new system of 
weights and measures. In this system the principal de- 
nomination is the Metre, from which nil the other denom- 
inations in all the tables are derived. Hence, this system is 
called the Metric System, 

The principal denomination ^for the Measure of Surface 
is the Are ; for the Measure of Capacity, the Litre ; and for 

Weight, the Oram. see Manual. 

The lower denominations in each table are tenths, hun- 
dredths, or thousandths of these ; and their names are 
formed by prefixing ded, cent% or milli to the name of the 
principal denomination. 

The higher denominations are 10, 100, 1,000, or 10,000 
times the principal denomination of any table ; and their 
names are formed by prefixing deka, hedo, kilo, or myria to 
the name of that principal denomination. 



TABLE OF DENOMINATIONS AND THEEB BELATIVE VALUES. 



PBXFXZES FOB 
LOWBB DBNOMTNATIONB. 

MiUi (mill-ee) .001 of 
CenU (sent-ee) .01 of 
Bed (des-ee) .1 of 



NAMB8 OF 

PBINOIPAL 

DENOMINATIOlffB. 

Metbe (mee-ter) 
Abb (are) 
LiTBE (li-ter) 
Gbam 



PBEFIXBS FOB 
HIOHBB DRNOMINATIONB. 

Deka (dek*a) 10 

Hecto (hec-to) 100 
KUo (kill-o) 1,000 
Myria (mir-e-a) 10,000 



MEASITBES OF LENGTH. 



10 millimetres are 
10 centimetres " 
10 decimetres 
10 metres 
10 dekametres " 
10 hectometres " 
10 kilometres " 



a 



(( 



1 centimetre. 
1 decimetre. 
1 metre. 
1 dekametre. 
1 hectometre. 
1 kilometre. 
1 myriametre. 



1 millimetre 
1 centimetre 
1 decimetre 
I METRE 
1 dekametre 
1 hectometre 
1 kilometre 
1 myriametre 



IS 

u 



.001 metre. 
.01 metre. 
.1 metre. 
39,37 inches, 
10 metres. 
100 metres. 
1,000 metres. 
" 10,000 metres. 



a 



u 



u 



« 



u 
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100 centares are 1 are. 
100 ares ** 1 hectare. 



MEASUBES OF SUBFAGE. 

1 centare is .01 are. 

I ARr " i ^^^ ^^« inetres, or 

1 hectare " 100 ares. 



MEASUBES OF GAPAOITT. 

10 millilitres are 1 centilitre. 



10 centilitres " 1 decilitre. 
10 decilitres " 1 litre. 



lOUtres 



" IdekaUtre. 



10 dekalitres " 1 hectolitre. 
10 hectoUtres " ^ ^ ^oUtre, or 



« { 1 MloUl 
i stere. 



1 millilitre is .001 litre. 

1 centiUtre " .01 litre. 

1 decilitre " .1 litre. 

' 1 cu. decimetre, or 
I LITRE "■! \ .908 dryqt. 
[ i 1.0567 liquid qt. 

1 dekaUtre " 10 Utres. 

1 hectolitre " 100 litres. 

lMlolit«[.. i,,,u^ 



WEIGHT. 



10 milligrams are 

10 centigrams 

10 decigrams 

10 grams 

10 dekagrams 

10 hectograms 

10 kilograms ( a 
or kilos s 

10 myriagrams " 
10 quintals <' j 



a 
it 
u 
u 



u 



1 centigram. 
1 decigram. 
1 gram. 
1 dekagram. 
1 hectogram. 
1 kilogram. 

1 myriagram. 

1 quintal. 

1 millier, 
or tonneau. 



IS 



i( 



(( 



a 



1 milligram 
1 centigram 
1 decigram 
I GRAM 
1 dekagram 
1 hectogram 
1 kilogram or (( 
I KILO 

1 myriagram ** 
1 quintal 
1 millier 



u 



1 



u 



u 



.001 gram. 

.01 gram. 

.1 gram. 

15.JtS2 grains. 

10 grams. 

100 grams. 

1000 grams, or 
2.2OJ1S pounds. 

10 kilos. 

100 kilos. 

1,000 kilos. 



Note. — ^The weights and measures of this system have Dot yet come Into 
use in this country. They are in general use in France, Belgium, Spain, 
and Portugal; and their use has been legalized by Great Britain, Italy, 
Norway, Sweden, Greece, Mexico, and most of the South American gov- 
ernments. 
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SECTION in. ^ 

251* Ex. What is the sum of 1 wk. 4 da. 18 h. 45 min., 
5 wk. 14 h. 30 min., 2 da. 20 h. 25 min., 9 wk. 4 da. 11 h., 
and 3 wk. 9 h. 8 min. ? 

Explanation. — Since onlylik^ soLimoN. 

orders of units in different num- ^ ^^- ^ ^' 2 ^ J^ ^*^ 
bers can be added (see 39, U.), ^ ^o 25 

we write the numbers with like 9 J^ 11 
denominations — or orders of S 9 8 

units — in the same columns. 19 yjjc, e da. 1 h. 43 min. 
Then, commencing at the right, 

we add the units of each denomination, in order, from the 
lowest to the highest. The sum of the minutes is 108, or 
1 h. 48 min. We write the 48 min. as the minutes of the 
sum, and add the 1 h. with the hours of the jgiven numbers. 
The sum of all the hours is 73, or 3 da. 1 h. We write the 
1 h. as the hour of the sum, and add the 3 da. with the 
days of the given numbers. The sum of all the days is 13, 
or 1 wk. 6 da. We write the 6 da. as the days of the sum, 
and add the 1 wk. with the weeks of the given numbers. 
The sum of all the weeks is 19, which we write as the weeks 
of the sum. The result, 19 wk. 6 da. 1 h. 48 min., is the 
sum required. 

"hx integers and decimals, the units of each order are 
added separately, and 1 is added or carried to the next 
higher order, for every 10 in the sum of the order added. 
(See 39, in.) 

In compound numbers the units of each denomination — 
or order — are added separately, and 1 is added or carried 
to the next higher denomination, for as many units in the 
sum of the denomination added, as equal 1 of the next 
higher denomination. That is, 
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L In addition of integers and dedmcda, the carrying unit is 
uniforvdy 10 ; and, 

IL In addition of compound numbers, the carrying unit in 
any denomination is thai number in the scale which equals 1 of 
the next higher denomination, 

252. Upon these principles is based the 

Suie for jiddiHon of Compound MintberSm 

L Add the units of each denomination separately, and when 
the sum is less than a unit of the neost higher denomination, 
write it in the resuU. 

EL When the sum of the units of any denomination is equal 
to one or more units of the next higher denomination, write the 
excess in the result, and add the number of units of the higher 
denomination vnth the given units of that denomination. 

1. In four days a gardener sold 12 bo. 8 pk., 10 bu. 2 pk., 8 bn. 
1 pk., and 7 bn. 3 pk. of peas. How many peas did he sell ? 

2. A milkman sells in 6 sncoessiYe days 200 qt. 1 pt., 220 qt., 
215 qt. 1 pt, 208 qt., 199 qt., and 187 qt. 1 pt. of milk. How many 
gallons does he sell ? S07 gal, 2 qt. 1 pt. 

(8) (4) (5) 

26 lb. 8 oz. 18 pwt. 12 gr. 18° 16' 21.3" £17 5s. 6d. 

15 6 11 25 56 45 32 15 9 

9 22 87 45 39.75 487 00 11 1 far. 

14 8 17 9 16 3 2 

6. One winter, a wood-cutter chopped 7 piles of wood, that 
measured 29 cd. 6 cd. ft. 8 cu. ft., 38 cd. 4 cd. ft., 31 cd. 2 cd. ft. 
4 cu. ft;., 48 cd. 7 cd. ft., 21 cd. 8 cd. ft. 4vcu. ft., 84 cd. 7 cd. ft.,^ 
and 88 cd. 2 cd. ft. How much wood did he chop ? 238 cd. c - 

7. A coal dealer bought at the Scranton coal mines in Pennsyl- 
vania 108 T. 13 cwi. 1 qr. 16 lb. of stove coal, 87 T. 7 cwt. 2 qr. 
26 lb. of chestnut coal, 76 T. 19 C¥rt. 3 qr. 4 lb. of laige egg coal, 
69 T. 8 qr. of small egg coal, and 41 T.. 19 cv^. 22 lb. of lump coal. 
How much coal of all kmds did he buy? 384 T.3qr,6 ». j ^: 



/A 



; 



- t 
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8. From a cask of vinegar, 8 gal. 3 qt. 1 pt. were drawn one day, 
7 gal. 1 qt. the second, 12 gal. 1 pt. the third, and 9 gal. 3 qt. 1.5 
pt. the fourth. How much was drawn from the cask ? /, w Q^ 

9. A dairy-man makes 515 lb. 8 oz. of butter in June, 499 lb. 
12 oz. in July, 496 lb. 15 oz. in August, and 489 lb. 9 oz. in Sep- 
tember. How much butter does he make in the four months ? / 6? 

10. How much land in 5 farms which contain 235 A. 125.75 sq. 
id., 99 A. 18 sq. rd., 545 A. 88.25 sq. rd., 127 A. 43.5 sq. rd., 
and 333 A. 142.375 sq. rd. ? 

11. The cargo of a canal-boat consisted of 28 T. 17 cwt. 26 lb. of 
pig-iron, 18 T. 9 cwt. 48 lb. of agricultural implements, 14 T. 14 
cwt. of flour, and 3 T. 7 cwt. 28 lb. of salt. What was the weight 

of the cargo ? 60 T, 8 cwt. 1 lb. -0^0 4 

12. The ceiling of a room contains 33 sq. yd. 8 sq. ft. 94 sq. in. of 
plastering, the side walls 22 sq. yd. 8 sq. ft. 120 sq. in. each, and the 
two end waUs 21 sq. yd. 120 sq. in. each. How much plastering is 
there in the room ? 122 9q. yd. I42 sq. in. 6^y<) 

13. I bought meat as follows yr • / / 
March 8, 2 lb. 11 oz. of s^k ; 3 lb. 9 oz; of muttoa 

" 10, 3 lb. 6 oz. « " 2 lb. 6 02. " " 
« 13, 1 lb. 15 oz. « " 3 lb. 12 oz. " « 
How much meat of each kind did I buy ? ; / ?7 V . 

14. Mr. Young has a farm of six sides, which measure 41 ch. 66X, 
15 ch. 94 I., 27 ch. 22 L, 18 ch. 10 I., 26 ch. 40 1., and 48 ch. 72 1. 
long. What length of fence is required to inclose it ? 

15. In grading up a building lot, I used the earth dug from four 
cellars. The first cellar was 32 x 22 ft., the second 28 x 20 ft;., 
the third 24 x 18 ft., and the fourth 28 x 18 ft., and each of them 
was 4 feet deep. How much earth did I use ? S25 cu. yd. 23cu.ft 

n. What is the sum of 4 mi. 280 
rd. 2 yd. 2 ft., 6 mi. 130 rd. 1 yd. solution. • 

2 ft., 1 mi. 96 rd. 5 yd. 1 ft.? ^ ^i ^80 rd. 2 yd. 2fL 
Explanation.— The sum of 6 130 1 2 

the feet is 5, or 1 yd. 2 ft. 1 96 5 1 

The sum of the yards is 9, S yd. 2 ft. 

or 1 rd. 3.5 yd. Writing the ^ ^ ^^' 

3 yd. under the column of 12 mi. 187 rd. 4 yd. Oft. 6 iru 
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yards, we reduce l^e .5 yd. to units of lower denomina- 
tions. .5 yd. = 1.5 ft., and .5 ft. = 6 in. We write the 1 ft. 
under the 2 ft. abready obtained, and the 6 in. at the right 
of the 1 ft. Then, commencing again at the right, we add 
the inches, feet, and yards of the two partial results, after 
which we proceed with the remaining denominations of the 
given numbers. 

17. Add 17 mi. 196 rd. 6 yd. 1 ft., 3 mi. 12 rd. 3 yd. 2 ft. 6 in., 
1 mi. 76 rd. 4 yd. 1 ft. 4 in., and 2 mi. 156 rd. 5 yd. 2 ft. g in. 

^ mi, 123 rd, 8 yd, 

SECTION IV. 

sirs T^;;L C TIOJ\r. 

253. Ex. 1. Prom 17 yd. 1 ft. 9 in. take 9 yd. 2 ft. 5 in. 

Explanation. — Since only like orders 
of units in different numbers can be sub- solution. 

tracted the one from the other (see 52, ■^'^ V^' ^fl* ^ ^^• 

n.), we write the numbers with the 

denominations of the subtrahend under -^ 2/^* ^fl' U in. 
like denominations — or orders of units 
— of the minuend. Then, commencing at the right, we sub- 
tract the units of each denomination of the subtrahend 
from the like denomination of the minuend, in order, from 
the lowest to the highest. 6 in. from 9 in. leave 4 in., which 
we write as the inches of the remainder. Since we can not 
subtract 2 ft. from 1 ft., and since the difference will not be 
affected by adding the same number to both minuend and 
subtrahend (see 52, III.), we add 3 ft. to the 1 ft. of the 
minuend, and 1 yd. (= 3 ft.) to the 9 yd. of the subtrahend. 
We then subtract 2 ft. from 4 ft., and 10 yd. from 17 yd., 
writing the 2 ft. and the 7 yd. as the feet and yards of the 
remainder. The result, 7 yd. 2 ft. 4 in., is the remainder 
required. 
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Ex. 2. From 3 lb. 12 pwt. take 7 oz. 14 pwt. 9.26 gr. 

Explanation. — ^In solving this 
example, we first add 24 gr. bolution. 

to the minuend, and 1 pwt. ^^*0 oz. 12 pwt. 

(= 24 gr.) to the 14 pwt. of the Z ^ ^-^'^ S^- 

subtrahend, and subtracting ^^-4 oz. 17 pwt. 14.75 gr. 
9.25 gr. from 24 gr., we obtain 

14.76 gr. We next add 20 pwt. to the 12 pwt of the minu- 
end, and 1 oz. (= 20 pwi) to the 7 oz. of the subtrahend, 
and subtracting 15 pwt. from 32 pwt., we obtain 17 pwi 
We then add 12 oz. to the minuend, and 1 lb. (=12 oz.) 
to the subtrahend, and subtracting 8 oz. from 12 oz., we 
obtain 4 oz. Finally, subtracting 1 lb. from 3 lb., we obtain 
2 lb. The result, 2 lb. 4 oz. 17 pwt. 14.75 gr., is the re- 
mainder required. see ManuaL 

In integers and decimals, when the units of any order in 
the subtrahend are more than those of the like order in the 
minuend., 10 units of the same order are added to the min- 
uend, and 1 unit of the next higher order is added to the 
subtrahend. 

In compound numbers, when the units of any denomina- 
tion in the subtrahend are more than those of the like 
denomination in the minuend, as many units of the same 
denomination as equal 1 unit of the next higher denomina- 
tion are added to the minuend, and 1 unit of the next 
higher denomination is added to the subtrahend. 

That is, wheneyer the units of any order or denomination 
in the subtrahend are more than those of the same order in 
the minuend, 

I. In integers and decimals, 10 units of the same order are 
really added to both terms / and, 

n. In compound numbers, as many units of the same denom^ 
ination are reaUy added to both terms as equal 1 unit of the next 
higher denomination. 
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254* Upon these principles is based the 

^ute for Subtraction of Compound JVumbers. 

L Subtract the units of each denomination separately, vniting 
the differenxie for the units of the same denominaticm in the 
result. 

IL When the units of any denomination in the subtrahend 
are mxyre than those of the like denomination in the minuend, 
add to the minuend as many units of the same denomination as 
eqwd 1 unit of the next higher denominaticm, cmd to the sub- 
trahend 1 unit of the next higher denomination, 

JPMOBIiJSMM. 

1. If my trees yield 11 bu. 8 pk. 6 qt. of cherries, and I wish 8 
biL 1 pk. 4 qt. for my own use, how many cherries will I have to 
sell? 8Ini,^ph2qt. 

2. From a bin containing 482 bu. 8 pk. of wheat, 256 bo. 1 pk. 
8 qt. have been taken. How mnch remains in the bin ? 

(8) (4) 

From 17 gaL 2 qt. 1 pt. 2 gL 5 sq. mi. 180 A. 4 Bq. ch. 

Subtract 9 8 18 1 576 8 

7 gal. 2 qt. 1 pt. 8 gL 8 sq. mi 248 A. 6 sq. ch. 

5. A grocer bought a jar of butter, weighing 66 pounds. After 
selling 17 lb. 14 oz., how much had he left ? 

6. A jeweler used 5 oz. 8 pwt. 15 gr. of gold in making 8 oz. 

5 pwt. 12 gr. of jewelry. How much alloy was used ? j2 ' v -' 

S oz, 16 pwt ^1 gr, 

7. A load of hay with the wagon weighs 1 T. 9 cwt. 65 lb., and the 
wagon alone weighs 11 C¥rt. 36 lb. What is the weight of the hay ? - 

8. One morning, at a wood yard on Mississippi River, there were 
on hand 1,758 cd. 2 cd. ft. of wood, and during the day 119 cd. 

6 cd. ft. were sold to passing steam-boats. How much wood was in 
the yard at night ? h ^^^ ^- •* ^' A 

9. Providence is situated in longitude 71° 24' 48'' west, and San 
Francisco in longitude 122° 28' west. How much farther west is 
San Francisco than Providence ? ^^° ^^' ^^'' 
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10. From a farm that contained 213 A. 40 sq.'rd., I sold 98 A. 128 
sq. rd. How much land remained in the farm ? l^ A, 72 aq. rd. / ^ ^ 

li. Prom a cellar containing 289 cu. yd. 17 cu. ft. of earth, 175 ^ s 
cu, yd. 26 cu. ft. were taken. How much earth remained in the cellar ? 

12. From a cask containing 42 gal. 3 qt. of vinegar, I sold 15 gal. 
3 qt. 1.6 pt. How much had I left ? j^ y 3, -'i Cv-^y^ -^y- 2 

13. Two masons put on 533 sq. yd. 3 sq. ft. of wall, one of them 
plastering 299 sq. yd. 6 sq. ft. How much did the other plaster ? f 

14. A coal dealer having bought 545 T. 3 qr. of coal, sold 26 T. 
2 qr. 25 lb. How much had he left ? -V - -"^ c 

15. A stationer bought 30 gro. 4 doz. lead -pencils, and immedi-*^ 
ately afterward sold 9 gro. 8 doz. 6 of thenL How many pencils 
had he left? 'l - '^1 20 gro, 7 doz. 6. 

X 16. An excavation 45 x 22 x 8 ft. was to be made, and 215 
cu. yd. 28.25 cu. ft. of it has been excavated. How much remains 
to be done ? 

17. From 17 mi. 4 rd. 2 yd. solution. 

1 ft., subtract 14 mi. 4 yd. 2 ft. 17 mi. 4 rd. 2 yd. 1 fl. 

Explanation. — 2 ft. from 4 H 4 2 

ft. leave 2 ft. 5 yd. from 7.5 2 yd. 2 ft. 

yd. (2 yd. + 5.5 yd.) leave 2.6 ^ ^ in. 

yd. = 2 yd. 1 ft. 6 in. We 3 mi. S rd. 3 yd. Oft. 6 in. 
write the 2 yd. under the 

yards of the given numbers, and, since the 1 ft 6 in. be^ 
longs with the feet and inches of the final result, we add 
them to that part of the result already found, and obtain 
3 yd. ft. 6 in. We then finish the solution as already 

taught. See Hanual 

18. From 25 mi. 2 ft. 11 in., take 132 rd. 3 yd. 8.75 in.^^ ' "^ ' ' 
ip"- 0.' i . : ; 24 mi. 187 rd. 3 yd. 8.25 in. 

19. The length of gas pipe in use in a certain city last year was 
23 mi. 194 rd. 2 yd., and now it is 25 mi. 46 rd. 1 yd. How much 

pipe has been laid during the year ? 1 mi. 171 rd. 4 yd. 1ft. 6 in. 3 '^ K y. 

20. What is the difference between 31 rd. 5 yd. 2 ft. 11 in. and ' ^ 
82 rd. 1ft. 4 m. ? i «». 
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255. Difference between any two Dates. 

Ex. How many years, montlis, and days elapsed between 
May 21, 1869, and Sept. 14, 1871 ? 

Explanation. — Since the later of iOLunoN. 

two dates is always expressed by a 18111 yr. 9 mo. H da, 
greater compound number than the J^^P S 21 
earlier, we subtract the compound 2 yr. S mo. 23 da, 

number expressing the earlier date 

from that expressing the later, writing the number of the 
year, month, and day of each date in order, as shown in 
the Solution. Whenever the number of days in the sub- 
trahend is greater than that in the minuend, we caU thirty 
days a month. (See 231, Note 2). 

21. A note dated May 11, 1864, was paid Sept. 25, 1865. How 
loDg did it remain unpaid ? lyr. k f"^- 14 ^* 

22. The civil war in the U. S. commenced April 12, 1861, and 
dosed May 26, 1865. What length of time did it continue ? 

23. A note given Mky 22, 1868, was paid Atig. 10, 1869. How 
long did the note run ? 

24. George Washington died Dec. 14, 1799, aged 67 yr. 9 mo. 22 
da. What was the date of his birth ? Fd>. 22, 1732. 

26. How much time has passed since his death ? / *' '' * 9- ,• 

26. Mary was 18 yr. 8 mo. 12 da. old July 15, 1867. What 
was the date of her birth ? ,. » Nb^, 3, 1853. 

27. A note was given Ai^. 12, 1865, payable Feb. 4, 1866. How 
long had it to run? 5 mo. 22 da. 

28. Henry was bom Dec. 5, 1852. How old was he March 19, 
1868 ? 15yr.3mo.lJi da. 

29. March 7, a mason contracts to build five bridge abutments 

that shall contain 856 pch. 8 cu. ft. of stone work, and to have 

the work done July 1. May 24, he has finished 594 pch. 12 cu. ft. 

How much work remains to be done, and how much time has he 

in which to finish it ? 261 peh. 12.5 cu. ft. ; lmo.7da, I . 

7* 
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SECTION V. 

MUZ TIl'Z ICA TIOJ\r. 
256* Ex. How much is 7 times 38 bu. 1 pk. 5 qt. t 

Explanation. — ^We write the multi- bohjtiok. 

plier under the lowest denominatiou 38 ba. IpJc. 5 cjL 

of the multiplicand^ and multiply the ^ 

units of each denomination of the mul- 268 bu. 3 ph. 3 qt. 
tiplicand by the multiplier, in order, 
from the lowest to the highest. Since the product is always 
of the same kind or denomination as the true multiplicand 
(see 80, IV.), 7 times 5 qt are 36 qt., or 4 pk. 3 qt. We 
write the 3 qt. as the quarts of the product, and reserve 
the 4 pk. to be added with the pecks of the product. 
7 times 1 pk. are 7 pk., and 7 pk. + 4 pk. = 11 pk., or 2 bu. 
3 pk. We write the 3 pk. as the pecks of the product, and 
reserve the 2 bu. to be added with the bushels of the prod- 
uct 7 times 38 bu. are 266 bu., and 266 bu. + 2 bu. = 
268 bu., which we write as the bushels of the product 
The result, 268 bu. 3 pk. 3 qt, is the product required. 

In integers and decimals, the units of each order are 
multiplied separately, and 1 is added to the product of the 
next higher order, for every 10 in the product of the two 
figures multiplied. ^^ 

In compound numbers the units of each denomination 
axe multiplied separately, and 1 is added or carried to the 
product of the next higher denomination, for as many units 
in the product of the denomination multiplied, as are equal 
to 1 of the next higher denomination. That is, 

L The carrying unit in multiplication of integers and deci- 
mala is 10 ^ the same as in addition ; And 

n. ITie carrying unit in multiplication of compound num-. 
berSyis determined fr(ym the table or scale to which the compound 
number hdongs, the same as in addition^ Hence, 
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257* ^ute for Multiplication of Compound lumbers ^ 

L MvUiply the units of each denomination by the whole 
multiplier, aa in integers and decimals^ 

EL Garry from a loioer to a higher denomination in the pro- 
duct, for that nuniber in the table or scale corresponding to the 
denomination multiplied, as in addition of compound numbers. 

1. How much seed wlieat will 'it take to seed 98 acres, nsing 1 
bu. 8 pk. 4 qt. to the acre ^ 17 ^ Im, 1 pis, 4 gt, 

2. How much will 25 doz. pocket-kniyes cost, at £8 2 s. 6 d* a 
dozen? &78 29,6d. 

(3) (4) (5) 

22 cd. 7 cd. ft. 12 cu. ft. 2° 43' 19" 5 mi. 37 ch» 66 1. 

9 127 14 

6. What is the weight of 6 sets of silver forks, each fork weigh- 
ing 1 oz. 15 pwt. 12 gr. ? ^ J ^' ' ' ' SJb.Soz, 18 puot, 

7. A stone-mason contracts to build the cellar walls for 13 dwell- 
ings. If it takes 7 cd. 5 cd. ft. 4 cu. ft. for each cellar, how mucl^ 
stone will it take for all of them ? 99 cd, J^ cd, ft, 4cu,ft, ^ 

8. If in digging the cellars, 76 cu. yd. 15 cu. ft. of earth be take^ 
from each, how much earth will be taken from all of them ? 

995 cu, yd, 6 cu, ft, < 

9. A butcher slaughtered 18 sheep, and their average weight 
was 85 lb. 15 oz. What was their total weight ? / , 

10. A train of 68 coal cars was loaded at a coal mine in Penn- 
lylvania, 3 T; 5 cwt. 2 qr. of coal being put upon each car. How 
much coal did the train carry? - ) j V * C > *- 

J^ 11. Multiply 27 mi. 218 rd. 4 yd. aft, 8 in. by 145. . " 

4,0UiniS8rd,4yd.$ft,8in, 
12. If 6 men can make 88 rd. 5 yd. of poat-and-rail-fence in a 
x day, how much fence can they build in 30 days ? ^ 

3 mi, 207 rd, 1 yd. 1ft, 6 in. 
18. A piece of land near a city was divided into 88 lots, each 
containing 60 sq. rd. 24 sq. yd. How much land was there in th« 
piece ? 12 A. 10 sq. rd, 4.5 gq. yd. 

■ ■ -3 ■ - 



^ 
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14. If a steam-boat rans a mile in 4 min. 30 sec, in how long a 
time will it make a trip of 295 miles ? ^2h,7 min. SO sec, <r Cj. ^o 

V 15. If a housekeeper uses on an average 1 gal. 8 qt. 2 gL of 
molasses in a month, how much will she use in a year ? 21 gal. S qt. ^ - <3" 

16. A farmer drew 45 loads of hay to market, and each load 
weighed 1 T. 375 lb. How much hay did he draw ? 

17. If school is in session 5 h. 25 min. each day, how long is it 
in session during a term of 17 weeks of 5 school days each ? ^ V 



fT' 



fl 



18. If the rate of speed of a railroad train is 25 mi. 315 rd. an 
hour, how far will it run in 24 hours ? '^ ^ ^ 

19. How much wine in eight casks, if each contains 28 gal. 

2 qt. 1.5 pt. ? y ^ 5. 

20. Charles is 7 yr. 251 da. old, and his grandfather is 9 times as 
old as he. How old is his grandfather ? 5> /C S - 
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SECTION VI. 
Dirisiojsr. 

CASE I. 
258* The Divisor an Abstract Number. 

Ex. Divide 46 mi. 126 rd. 1.6 yd. by 9. 

Explanation. — ^We write solution. 

the dividend and divisor as Ifimi.l26rd. 1.5 yd. \9 
in integers, and eomSienc- 5 mi. 49 rd. 3 yd. Oft. 8 in: 
ing at the left, we divide 

the units of each denomination of the dividend by the 
divisor, in order, from the highest to the lowest. The 
dividend being a concrete number, the quotient must be a 
concrete number (see 109, lY.) ; the quotient arising from 
dividing the units of any denomination must be of the 
same denomination (see 109, Y.) ; and any partial remain- 
der must be of the same denomination — or order of units — • 
sts tiie partial dividend used (see 109, YIXE.). One ninth 
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of 46 mi. is 5 mi with a remainder of 1 mi. We write the 
6 mi. as the miles of the quotient, reduce the 1 mi. remain- 
der to rods, and to it add the 126 rd., making 446 rd. 
One ninth of 446 rd. is 49 rd. with a remainder of 6 rd. 
We write the 49 rd. as the rods of the quotient, reduce the 
5 rd. remainder to yards, and to it add the 1.5 yd., making 
29 yd. One ninth of 29 yd. is 3 yd. with a remainder of 
2 yd. We write the 3 yd. as the yards of the quotient, and 
reducing the 2 yd. remainder to feet, we have 6 ft. One 
ninth of 6 ft. is no whole feet ; we therefore write ft. in 
the quotient, and reducing the 6 feet to inches, we have 72 
in. One ninth of 72 in. is 8 in., which we write as the 
inches of the quotient. The result, 5 mi. 49 rd. 3 yd. 8 in.,. 
is the quotient required. 

In integers and decimals, the units of each order are 
dirided separately, and the units in any partial remainder 
are called 10 times as many units of the next lower order. 

In compound numbers the units of each denomination 
are dirided separately, and the units in any partial remain- 
der are changed to units of the next lower denomination 
by reduction. That is, 

L In division of integers and decimals, any partial remain^ 
der is tens of the order of units next lower than the partial 
dividend used ; And, 

IL In division of compound numbers, each unit of any 
partial remainder is as many times 1 of the next lower denom- 
inatian, as there are ones of the lower denomination in a unit or 
1 of (he partial dividend used. 

PBOBZJSMS. 

1. A ailver-ware manufacturer used 5 lb. 6 oz. 12 pwt. of silver 
in making 9 goblets. How much silver did he use for each ? 

2. In settling an estate, a farm of 184 A. 46.25 sq. rd. was divided 
equally among 16 heirs. How much land did each heir receive ? / 4> 

12 A, 45.75 9q. rd. 
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8. A farmer cut 11 T. 17 cwt. of hay itom 6 acres of meadow. 
What was the yield per acre ? ^ -^ ^- ^^^^0 lb. 

(4) (5) 

56gaL2qt. 1 pt. 1 gi. 1^7 46 mi. 230 rd. 4.5 yd. 1 9 

6. If 2,864 cu. yd. 24 cu. ft. of stone are used in making 586 rd. 
of Macadamized road, how much stone will be used in making 
1 rd. ? icu,yd, 24 cu,Jt, 

C^SS: II. 

259* The Divisor a Concrete Number* 

|4 are contained in $12, 3 times ; $.04 in $.12, 3 times ; 
4 lb. in 12 lb., 3 times ; 4 oz. in 12 oz., 3 times ; etc 
That is, 

We can divide dollars by dollars, cents by cents, pounds 
by pounds, ounces by ounces, etc. But we can not divide 
dollars by cents, nor pounds by ounces. For $12 -r-;$.04 = 
neither $3 nor $.03 ; so, also, 12 lb. ~ 4 oz.=: neithier 3 lb. 
nor 3 oz. Hence, 

Only concrete numbers of the same denomination can be 
divided^ the one by the other. 

Ex. 1. How many times are 4 lb. 9 oz. contained in 
27 lb. 6 oz. ? 

Explanation. — Since both divi- bolution. 

dend and divisor are compound ^^ ^* ^ oz. = 4^ oz. 
numbers, we reduce them to simple -^ ^. ^ oz. = 7S oz. 
concrete numbers of the same de- 



73 oz. 
6 



438 oz. 
nomination, (ounGes)> and divide as j^8 

in integers. 

Ex. 2. Divide 86 yd. 1 ft. by 8 ft. 4 in. 

Explanation.— Since the lowest ^^ , JT^''^ ^^« . 
, • j_- • •A-L X • 86 yd. 1ft. ^=. 3,108 in, 

denomination m either term is g% ><^^^ 100 in 

inches, we first reduce both terms . 

to inches, and then divide as in 3^108 in. I 100 in, 

integers and decimals. 31.08 ^ 
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Ex. 3. 105 wk. are how many sonmoN. 

times 3 wk. 4 da. ? 105 wk. = 73S da. 

Explanation. —After dividing ^ ^^- -4 ^. = ^^ da. 
all the units of the dividend, we 
annex a decimal cipher to the 
remainder, and continue the 
division as in decimals. 



7 36 da. 


25 da. 


SO 


,294 


2S6 




225 




100 




100 





JPMOBJLMMa. 

7. I have a measure that is 5 ft. 8 
in. long. How many times the length 

of my measure is a pole 10 yd. 7 ft. 4 in. long ? 

8. If a man feeds his horse 1 pk. 6 qt. of oats a day, how long 
will 5 bu. 1 pk. last him ? ^ ^ ^ 12 days. 

9. A joiner used 2 gro. 7 doz. 2 screws in hanging and trim- 
ming the doors of a house, using 1 doz. 6 screws to each door. 
How many doors were in the house ? / ^^ 22, 

10. At how many loads can a teamster draw 93 cd. 1 cd. ft. 8 
cu. ft. of wood, drawing 1 cd. 2 cd. ft. 8 cu. ft. at a load ? 

11. How many demijohns, each containing 3 gal. 2 qt 1 pt., can 
he filled from 97 gal. 3 qt. 1 pt. of wine '^ j ,,% 27. 

260t Upon the principles deduced in 258, 259, is based 
the 

Idule for Division of Compound ^^tmbers. 

L When the divisor is an abstract number. 

1. Divide the units of edch denomination separately, and 
write the several results for the same denominations of th^ 
quotierU. 

2. Beduce each partial remainder to the next lower denomi- 
nation, and add toil the units of that denominationffor the next 
partial dividend. 

n. When the divisor is a compound or a concrete number. 

Beduce both dividend and divisor to the lowest denomination 
contained in either, and divide as in integers and decimals. 
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13. Divide 71 mi 387 rd. 8 yd. 1 ft. 6 in. by 9. 

7 mi. 310 rd. 4 yd. 2 ft. 

18. A wood-chopper cut 63 cd. 3 cd. ft. of wood in 36 daya 
How much did he cut per day ? 2 ed. 3.5 cd. ft. 

14. An importer paid £663 15 a for 50 gold watches. What did 
they cost apiece? £13 58. 6d. 

15. A farmer raised 488 bu. 1 pk. of barley from 14 acres of 
land. What was the yield per acre ? 

3^.875 hu.y or 34 hi. 3 ph. 4 qt. 

16. If a vessel sails 350 mi. in 3 da. 4 h. 5 min.^ what is the 
average rate of speed ? 1 mi. in 12 min. 30 sec. 

17. If a paver in 34 days can put down 76 sq. rd. 15 sq. yd. of 
pavement, how much can he put down in one day ? 

3 sq. rd. 5 sq. yd. 6 sq.ft. 

18. If a train of 37 cars carry 57 T. 1 cwt. 3 qr. 34 lb. of iron 
ore, what is the average per car ? 

19. A family consumes 7 lb. 11 oz. of meat each week ; how long 
will it take them to consume 193 lb. 3 oz. ? 25 weeks. 

30. In 356,738 cu. in. how many gallons liquid measure ? How 
many quarts dry measure ? , 

31. If. 6 men in 13 days mow 86 A. 64 sq. rd. of grass, how 
much wiU 1 man mow in 1 day ? 1 A. 32 sq. rd. 

33. If a railroad train i^ns 144 mi. 391 rd. in 5.5 h., how far 
does it run per hour ? 26 mi. Ill rd. 1ft. 6 in. 

33. How many silver spoons, each weighing 1 oz. 9 pwt., can be 
made from 13 lbAl8 pwt. of silver ? 

34. How long must a field be to contain 14 A., if it is 85 rd. 
wide? 

35. How many bars of railroad iron, each 18 ft. long, will be 
required for a railroad 531 miles long ? 

36. How many rolls of wall-paper, 30 in. wide and 9 yd. long, 
will be required to paper the walls of a room 14 by 16 ft. and 9 ft 
high, no allowance being made for openings in the walls ? 12. 
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SECTION VII. 

1. How many yards of carpeting will be required to cover a 
floor 24 ft long and 18 ft. wide ? JiS. 

2. A note dated Jane 17, 1865, was made payable January 10, 
1866. How long had it to run ? 

8. How many bushels of wheat can a farmer store in a molasses 
hogshead which will hold 128 gallons? (See 248, Note 2.) lSlm,3ph 

4. A manufacturer of patent medicine puts 13 23 10 gr. of cal 
omel into each bottle of medicine. How much calomel does he use 
for 50 dozen bottles ? iilb . 5 § ^ 3 . 

5. If I start at latitude 15"^ 35' 40'' north, and travel due north 
2,159 geographic miles, in what latitude will I be ? 

5r 34' Jfi" nort^. 

6. What is the capacity in bushels of a bin 8 ft. long, 7 ft. wide, 
and 6 ft. deep ? ^0. 

7. A gardener raised 31 bu. 1 pk. 5 qt of marrowfat peas for 
seed, and put them up in papers, each holding .25 pt. How many 
papers did he put up ? 

8. How many pieces of ribbon, each 1 eighth of a yard long, can 
be cut from 5 pieces, each containing 35 yd. 3 qr. ? 

'9. An apothecary pays $3.50 per pound avoirdupois for 6 pounds 
of rhubarb. . If he sells it in prescriptions, at the rate of $.60 < 
, ' ounce, how much does he gain ? 

^ 10. What is the weight of 1,250 barrels of flour? 

122.5 T. = 122 T. 10 mt. 

-^ 11. How many pump logs, each 12 ft. long, will it require to 
bring water to my house from a spring 1.875 miles distant ? 

12. How many bunches of lath will be required for the walls of a 
room 18 ft. long, 15 ft. wide, and 12 ft. high ? 

18. In digging a ditch 120 rd. long and 8 ft. wide, 1,320 cu. yd. 
of earth were removed. How deep is the ditch ? 6 ft. 

14. How many more minutes in the summer months than in the 
winter months of a common year ? 
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15. How many bunches, each containing 500 shingles, will be 
required to cover a roof, each side of which is 75 ft. long and 22*5 
ft. wide? iO,5. 

16. How many bricks lying flatwise will be required for a walk 
25 rd. 4 ft. long and 5 ft. wide ? 9371,25. 

17. What Ib the difference between a figure which contains .5 of 
a sq. ft. and one which is .5 of a foot square ? 

18. How many times will a wagon wheel 12 ft. 6 in. in circum- 
ference turn round in going 11 mi. 28 M. ? 

19. How many more ferthings in £19 4.5 d. than in £17 19 s. 
8.875 fax. ? 

20. A merchant bought 15 pieces of merino, each piece contain- 
ing 42 yd., at 2 s. per yd. What was the amount of his bill ? 

21. A stationer paid 7 8. a gross for 1,080 pen-holders. How 
much did they cost him ? &2 12 ». 6 d. 

22. I. own a tract of Western land 215 rd. long and 140 rd. wide. 
How many acres in the tract ? 188.125. 

23. When hay sells at $1.37 J per hundred, what is the price per 
t<m? 

24. How many cords of stone will be required to lay a wall 218 
ft. long, 3 ft. high, and 1.5 ft. thick ? 7 cd.5cd.ft.5 eu. ft. 

25. A pile of wood 183 x 6 x 4 ft. contains how many cords ? 

26. .02875 bu. is what decimal of a quart ? ,92 gt. 

27. How numy bricks will be required for the two side walls of 
a ^ uilding 50 ft. long, 20 ft. high, and 1 ft. thick ? 

^^^^28. What is the capacity of a cistern 14 ft. long, 11 ft. wide, and 
7.5 ft. deep? 137 7iM.9gal. 

29. A pile of wood which --^ntains 12.25 cd., is 56 ft long and & 
ft high. What is its width? ^^ 

30. A man owns 3.5 A. of land. If he lays it out into Tillagt 
lots, each 5 by 8 rd., how many lots will he have ? 

81. What is the entire weight of 15 bar. of pork, 12 bar. of flour, 
8 oasks of nails, and fif W. of K Y. salt ? 4 T. 192 lb. 

82. How many quart cupfals, tin measure, in 2 bu. 3 pk. of 
chestnuts. (See 249, Note 3.) 

88. How much will 18 barrels of pork cost, at $.12^ per pound f 
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34. A milkman: furnishes 420 qt. of milk daily to the customers 
on his route. How many barrels of milk does he furnish in 2 
weeks? 

35. A man bargained for 8 qt. of blackberries daily during the 
blackberry season, which lasted 21 days. How many berries did 
he buy?/ ^.. 

86. How many square yards in the four walls of lyroom which is 
40 ft. long, 30 ft. wide, and 20 ft. high ? * 

87. How many square yards in the ceiling of the same room ? 

88. A coal dealer bought 225 tons of coal, at $4.75 per gross ton, 
and retailed it for $6.50 per net ton. What was his gain ? f669M. 

39. How much land is there in a field that is 11 x 18 ch« ? 

40. Reduce 1,000,000 cu. in. to higher denominations. 

41. Reduce 1,000,000 sq. in. to higher denominationa \ 

25 9q. rd. H.75 sq. yd. 5 sq.ft. 64 8q. in^ 
<yr 25 " 15 « S " 28 « 

42. A farmer raised 5 acres of potatoes, which yielded 175 bush- 
els to the acre. He sold them to a grocer for $2.75 a barrel. How 
much did he receive for them ? r < - ' ^ 

48. How many days were there in the last cAitury i . 

44. How many seconds in the circumference of a cart wheel ? 

45. A printer used 8 rm. 2 quires 12 sheets of paper for quarter- 
sheet posters. How many posters did he print ? 6, 000, 

46. 10,000 silver dollars, of 412.5 gr. each, weigh how many 
pounds ? tlQ Th. 1 Of. 15 'pwt. 

47. A farmer sold 26 T. 625 lb. of hay for $8.37J per load of 
1,125 lb. How much did he receive ? 

48. If you were to count 80 1-dollar bills every minute, for 10 
hours a day, how long would you be in counting $1,000,000 ? 

49. A fruit-dealer bought 8 bu. 8 pk. (=8.75 bu.) of cranberries, 
at $6.75 peF bushel, and retailed them at $.25 per quart, tin meas- 
ure, What was his profit ? $9.08%- 

60. A produce dealer buys 5,600 bu. of oats in St. Louis, Mo., (^ 
$.87J, and sells them ih New Haven, Conn., ® $.75. How much 
are bis profits, freights being $.81J per bu., payable at St. Louis ? 

$1,¥>0. 
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CHAPTER 4. 

FACTORS AND MULTIPLES. 



^xS 





SECTION I. 

1>BI^IJV'I TIOJiTS. 

261* An JExact S)ivisor of a number is any integral 
factor of that number. Thus, 2, 3, 4 ^d/* 6 are exact divi- 
sors of 12i r^ 

262* An JEven JVumber is one that is exactly divis- 
ible by 2 ; as 2, 4, 20, 36, 756. 

263* An Odd JVumber is one that is not exactly divis- 
ible by 2 ; as 1, 3, 7, 29, 245. 

264* A Composite JVumber is one that can be sepa- 
rated into factors. Thus, 18 is a composite integer, and its 
factors are 2 and 9, or 3 and 6, or 2, 3, and 3. 

265. A fPrime JVumber is one that can not be sepa- 
rated into integral factors^ as, 3, 5, 7, 29, 257. 

Note. — ^When the factors of a number are prime numbers, they are 
called Fnme Ibctors, Thus, 4 and 6, or* 8 and 8, or 2 and 12, are factors 
of 24 ; but the prime factors of 24 are 2, 2, 2, and 8. 

266. A Common divisor of two or more numbers is 

any factor found iu each of them. Thus, 4 is a common 

divisor of 24, 36, and 48. 

Note. — ^Two or more numbers are prime to each other when they have no 
coxumon &ctor. The number 1 is not regarded as a &ctor. 

267o The Greatest Common divisor of two or more 
numbers is the greatest factor found in each of them. 
Thus, 12 is the greatest common divisor of 24, 36, and 48. 

268. A JHuttipte or J^xact S)ividend is a num- 
ber of which a given number is a factor. Thus, 27 is a 
multiple ot 9. 
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2(9. A Common MutHpte of two or more numbers 
is a number of which each of the given numbers is a factor. 
Thus, 32 is a common multiple of 4, 8, and 16. 

270. The Z,east Common MutHpte of two or more 
numbers is the least number of which each of the given 
numbers is a factor. Thus, 30 is the least common multiple 
of 3, 5, 10, and 15. 
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SECTION II. 

CHjUTGBS dip DiriDBJV^ AJV^ DITISOfd. 

271* The value of the quotient depends upon the values 
of both dividend and divisor. Hence, any change in either 
of these terms must produce a change in the quotient. 



c^sh: I. 
Changes of Dividend. 



2y.S0 \6 
60 {6 
12=2 X 6 



7x30 {6 
210 \6 
Ji2=7x6 



272. The quotient SO { 5 
of 30 -T- 6 is 6. If 6 
we multiply the div- 
idend by 2, and di- 
vide the product (60) by 6, the quotient is 12, or 2 times 6. 
Again, if we multiply the dividend by 7, and divide as 
before, the quotient is 42, or 7 times 6. Hence, 

Multiplying the dividend muMplies the quotient. 



30-^2 { 3 



wys 

5=10-^2 



30-^5 [ 3 



6^ [3 
2=10-^5 



278. The quo* 30 [3 
tient of 30 -T- 3 is jO 
10. If we divide 
the dividend by 
2, and then divide the quotient (15) by 3, the result is 5, or 
10 -f- 2. Again, if we divide the dividend by 5, and then 
divide the quotient (6) by 3, the result is 2, or 10 -^ 5. 
Hence, 

Dividing the dividend divides the quotient. 
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C^SK II. 
Changes of Divisor. 



274. The quotient 120 { 15 
of 120^15 is 8. If 
we multiply the di- 
visor by 2, and then 



8 



120\2xl5 



120 \S0 
Ji,-8^2 



120 [4^x15 
120 [60 
2=8-^4 



divide 120 by the product (30), the quotient is 4, or 8 -r- 2. 
Again, if we multiply the divisor by 4, and divide as before, 
the quotient is 2, or 8 -7- 4 Hence, 

MvMplying the divisor divides the quotient. 



90 {18-^-2 



90 {9 
10=2x5 



90 1 18-^6 
90 {3 
30=6x5 



275. The quotient of 90\18 
90-4-18 is 6. If we 5 
divide the divisor by 2, 
and then divide 90 by 
the quotient (9), the result is 10, or 2 times 5« Again, if 
we divide the divisor by 6, and then divide the dividend 
(90) as before, the result is 30, or 6 times 5. Hence^ 

Dividing the divisor mvUipUes the quotient. 

CJ^SS III. 
Like Changes of Dividend and Divisor. 



276. The quotient 


32 \^8 


2x32 {2x8 


5x32 \5x8 


of 32 -f- 8 is 4. If 


4 


64 \16 


160 \Jfi 


we multiply both 




i 


4 


dividend and divi- 





sor by 2, and divide the new dividend (64) by the new 
divisor (16) the quotient is 4, the same as befora Again, 
if we multiply both terms by 5, and then divide as before, 
the quotient is still 4. Hence, 

MvUipLying both dividend and divisor by the same number 
does not change the quotient, 

277. It has already been shown, in Art 107» that 

Dividing both dividend a/nd divisor by the same number does 
not change the quotient. 
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278* These three cases establish the 

General l^rinciples of Diviiion. 

L The quotient is muUiptied by multiplying the dividend or 
dividing the divisor. ' . 

n. The quotient is divided by dividing the dividend or mul- 
tiplying the divisor. 

m. The quotient is not changed by either multiplying or 
dividing bo^ dividend and divisor by the same number. 

See Manual. 

.; 

CASE I'V. 
Cancellation. 

279t Ex. What is the quotient of 4 X 75 diyided by 4 X 3 ? 

ExFLANATioK. — When division is exact, somnow. 

the quotient consists of that Victor of the i>^75 y ^xS 
dividend not common to both dividend and 75 \^3 

divisor. In this example 4 is a factor of both ^ 

dividend and divisor. And, since the quo- 
tient is not changed by dividing both dividend and divisor 
by the same number (278, m.), we divide 4 x 75 and 
4 X 3 by 4, — or, which is the same thing, we omit the factor 
4 from both terms, — and divide 75, the remaining factor of 
the dividend, by 3, the remaining factor of the divisor. 

Cancettation is the process of omitting or striking 
out equal factors from the dividend and divisor. 

280* From the solution and explanation of the last ex- 
ample, we see that 

A factor is cancelled by dividing both dividend and divisor 
by that factor. 

Ex. 1. Divide 210 by 35. BonmoK. 

Explanation.— We can- "^^"^ ^ l^ ^'^• 

eel the common factor, 5, ^«w Dividend, 4^ {7 Nw> IHviter. 

by dividing both dividend ^ quotient 

and divisor by 5 ; and then 

divide the new dividend, 42, by the new divisor. 7. 
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Ex. 2. Divide 21 x 64 by 66. 



SOLUTIOH. 



^ 



C^ Explanation. — Canceling the common fac- ^^ ri \ PiR 

1^ tor, 7, we have 3x64 for a new dividend, ^ — 

i and 8 for a new divisor. Then, canceling ^^ l^ 

^ the common factor, 8, we have 3x8 for a ^x^ (^ 1 

dividend and 1 for a divisor. The product 24. 

of 3 X 8, or 24, is the required quotient. 

Note. — ^From this solation and explanation we learn that, 

^ >> Ex. 3. Divide the product of 24, 80, 9, and 12.8, by the 
-\. product of 3.2, 144, and 16. 



V 



\^-o 



< 



Explanation.— The fac- '""^ solution. 

V tors of the divisor may 5 3 J \ 



cv ,^. be written at the right ji4x$0x0x«.0 [Mxl/MxJ:^ 
"^ ^. of those of the dividend, 5x3x2 ==^30 



^W 



as shown in the First 

Solution ; or under those ""^"^ wLimoH. 

of the dividend, as shown - g >r 

in the Second Solution. ^^ x ^0 x x lt.$ __ _ 

When a factor is can- ^rr — 17; — —-^5x3x2~.30 

celed, we draw an ob- ^ 

Hque line across it. ^ 

1. The dividend is 714, and the divisor 43. What is the quotient ? f 3/ 

2. What is the quotient of 31 x 13 divided by 7 ? c> ^ 
8. How many times is 11 x 15 contained in 825 ? ij * 

4. Divide 28 x 7.2 by 16. ^Z--^ - - - ' ^ ^ "* 12.6. 

5. The factors of a dividend are 8, 26, and .46 ; and of a divisor, 
15, 2, and 1.2. What is the quotient ? 2.6. 

6. How many tons of hay at $10 a ton, must be given in ex- 
change for 16 tons of coal at $5 a ton ? ^ 

7. In how many days can 45 men do as much work as 68 men 
can do in 35 days? , ( ? X § -/ ; X . ' ^' 

8. K a mechanic can earn |88 in 28 days, how much can he ealu 
in 42 days? ' y 
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Store 18 months for $2,400. What is the rent per year ? / ^ ^' ^ 



9. I rent a 



10. If IJLacres of land produce 420 bushels of wheat, how much 
wheat will 35 acres produce, at the samejrate^ -^^ f^ ' '^7'*'"*~)'a tAi 



)>() 



11. A ship's crew of 89 men have prcmsions enough to last them 
76 days. If the crew is increased to 57 men, how long will the 
provisions last them ? *tJfi t ^^ day», 

12. In building a church^ bricklayers laid 407^0 bricks in ^ 
days. At the same rate, how many bricks can 11 bricklayers lay 
in 60 days? , //^y "i' ^ ^'/i' ' * ' ' 

13. K a telegram of 2,790 words can be transmitted in i£L min- 
utes, how many words can be telegraphed in 72 minutes ? ^,Jt6J(t, 

— •• ♦ •> 



SECTION III. >^ 

^)^^ 281. The right-hand figure of any even number is 0, 2, 4, 
6, or 8. Hence, 

Pbopebty L Any number is divisible by 2, when its right-- 
hand figure is 0, 2, 4^ 6, or 8. (See 262.) 

282. The right-hand figure of the product of any even 
number of times 5 is ; thus 2 x 5=10, 6 x 5=30, 14x 5= 
90. The right-hand figure of any odd number of times 5 is 
5 ; ttus, 3 X 5=15, 7 x 5=35 ; 19 x 5=95. Hence, 

Pbopebty IE. Any number is divisible by S, when its right- 
hand figure is or S. 

283« Any number expressed by more than one figure may 
be separated into two parts, one of which is a multiple of 
some power of 10, and the other is ones. Thus, 56=50 + 6, 
or 5 times 10* and 6 ones ; 256 = 200 + 56, or 2 times 10" 
and 56 ones ; 3256 = 3000 + 256, or 3 times 10' and 256 
ones ; and so on. Hence, 

Pbopebty III. Any number is divisible by any power of 2 
or 5, when the number expressed by as many of its right-hand 
figures as equal the index of the power is divisible by 2 or S. 
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284* The number 54,678, and the sum of the numbers 5, 
4, 6, 7, and 8 (the digits of 54,678), are divisible by 3. The 
number 12,348^ and the sum of the numbers 1, 2, 3, 4, and 
8, are divisible by 9. Hence, 

Pbopebty IV. Any number is divisible by 3 or 9, when the 
sum of its digits is divisiMe by 3 or 9. 

285. We can divide 84 by 3, and the result (28) by 7. 
We can also divide 84 by 21, the product of 3 times 7. 
Again, we can divide 756 by 4, the result (189) by 3, and 
this result (63) by 7. We can also divide 756 by all the 
successive divisors, 4, 3, and 7, and by their product, 84 
Hence, 

« 

Property V. Any number which is divisible by two or mjore 
factors successivdy, is dso divisible by each of (he factors, and 
by their product. 

I^OTB. — ^A number may be divisible by two or more &ctors, and not be 
divisible by their product. Thus, 24 is divisible by 8 and by 12, but not 
by their product, 96. 

286. If we divide any number by one of its prime fac- 
tors, and divide the result by another prime factor, and so 
on, until the quotient is 1, we shall xu3e ^11 the prime factors 
of the number for divisors. Thus, 72 ~ 2 = 36, 36 -^ 2 = 
18, 18 -V- 2 = 9, 9 -f- 3 = 3, 3 -r- 3 = 1. The factors used as 
divisors are 2, 2, 2, 3, 3; and their product, 72, is divisible 
by the product of any number of these factors. Hence, 

Pboperty "VI. Any number is divisible by the product of any 
two or mere of its primne factors, 

SSI* The &ctors of 6 (2 and 3) are contained in 12 
(=2 X 6), 18 (= 3 X 6), 30 (= 5 X 6), 54, 96, or any num- 
ber of times 6. Hence, 

Property VJl. Any factor of a composite number is con- 
tained in any number of times that number. 
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288. Since 35 is 5 times 7, and 21 is 3 times 7, 35 + 21, 
or 56, is 5 times 7 + 3 times 7, or 8 times 7 ; and 35 — 21, 
or 14, is 5 times 7 — 3 times 7, or 2 times 7. Hence, 

Property VIIL Any faxior common to tvjo numbers is also 
a factor of their sum, and of their difference. 

Note. — ^These properties apply more generally to unmbers in the deci- 
mal scale ; but to a limited extent to compound numbers also. 
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SECTION IV. 

289* All even numbers except 2, and all odd numbers end- 
ing in 5 except 5, are composite. (See 262, 282.) Hence, 

The right-hand figure of a prvme number is 1, 3, 7, or 9. 

290. Since 2 is a factor of 4 and of 6, it is a factor of 2 + 
6 and of 4 + 6, and of 2 or 4 + any number of times 6 ; 
and, since 3 ia a factor of 6, it is a factor of 3 + 6, and of 
3 + any number of times 6. (See 287, 288.) 

All the remainders that can be obtained in dividing num- 
bers by 6 are 1, 2, 3, 4, and 5 ; and we have just shown 
that, when the remainder is 2, 3, or 4, the number divided 
is composite. Hence, 

When any prime number is divided by 6, the remainder is 
lor 5. 

JPMOBZJEMS. 

1. Which of the numbers 19, 45, 67, 91 are prime nmnbers? 

2. Of the numbers 103, 126, 181, 217, which are prime numbers ? 

8. Which of the numbers 111, 133, 14.7, 149, 219, 8.42, are com- 
posite numbers ? 

4 Which of the seven numbers 293, 371, 386, 440, 524, 617, and 
713 are prime, and which composite numbers ? 

5, Determine which are prime, and which composite, of the 
numbers 911, 978, 103.3, 10.57, 3373, 3.407, 858.41. 

6. Find all the prime numbers less than 100. 
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SECTION V. ^ 

COMMOJiT DIVISORS. 

0-A.SJffi li 
Prime Factors or Divisors. 

291. Ex. 1. What are the prime factors of 1,260? 

Explanation. — Since the right-hand figure of bolutiok. 
1,260 is 0, we divide by the prime number 2 1260- {^2 
(see 281); .and for the same reason, we divide 6S0^ [^ 
the quotient (630) by 2. Since the right-hand g^g i j 
figure of the second quotient (315) is 5, we next ~ . ^ 

divide by the prime number 5 (see 282). — ^ 

Since the sum of the digits of the third quo- _ l^ 

tient (63) is divisible by 3, we divide this 7 

quotient by 3 (see 284) ; and for the same reason, 
we divide the fourth quotient (21) by 3. The last quotient 
(7) is a prime number. The product of the divisors 2, 2, 
5, 3, 3, and the last quotient, 7, is 1,260 ; and hence they 
must be all the prime factors of that number. (See 57.) 

Ex. 2. What are all the factors or divisors solutiok. 
of 30? SOV^ 

Explanation. — ^We first find all the prime 15 ^6 
factors of 30 to be 2, 5, and 3, and each of ^ 
these is a divisor of 30 (see 285). Since 2, 3, 

and 5 are prime factors of 30 ; 6, or 2 times 3, 2x 3= 6 

10, or 2 times 5, and 15, or 3 times 5 are also 2x5^10 

divisors of 30 (see 286). Hence, all the fac- ^^^=^^ 
tors or divisors of 30 are 2, 8, 5, 6, 10, and 15. 

292. !Sule for finding ^rime I^actors* 

L Divide the number by any prime factor, 

TL Divide the qvjotierd in the same manner ; and so on, 
till a quotient is obtained that is a prime number. The divisors 
and the laM quotient vyill be the prime factors required. 
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PMOBIiBMS. 

1. Find the prime factors of 540. ii, 2, 5, 3, $, S. 

2. What are the prime factors of 1,650 and 1,755 ? 

8. Separate 1,836 into its prime factors. 2, 2, S, 3, 3, 17 

4. Separate 945 and 8,990 into their prime fsictors. 

5. What are all the factors or divisors of 84 ? There are ten, 

0. What are the prime, and what the component .actors of 164 i 

There are 3 primes and 2 eompanent factors, 

/-/l t-l-^J . ' <- . ■ \ 

r y ^ 

C-A.sk II. - 

Common Factors or Dlvisom. 

293> Ex. 1. Find a common divisor of solutioii. 

15, 25, and 40. E'^i^i 

Explanation. — ^We separate the given w=zS x2x2x2 
numbers 15, 25, and 40, into their prime 
&ctors, and find that 5 is a divisor of each number. (See 266.) 

Ex. 2. Find all the common divi- solutiok. 

Bors of 54 and 72. 54^=2x3x3x3 

Explanation. — We separate the 72z=2x2x2xSxS 
numbers 54 and 72 into their prime 2x3=6 

factors, as in Ex. 1, and we find that s x 3=9 

2, 3, and 3 are common factors, and 2x3x 3=18 
are therefore common divisors (see 

266). Since 2, 3, and 3 are common factors, 6 or 2 times 

3, 9 or 3 times 3, and 18 or 2 times 3 times 3 are also com- 
mon factors (see 286). Hence, 2, 3, 3, 6, 9, and 18 are ajl 
the common divisors of 54 and 72. 

mOBZiJEMS. 

7. What number is a common divisor of 21 and 86 ? 3, 

8. Find a common divisor of 4.5 and 10.5. 1.5, 

9. What are the prime common factors of 20, 32, 56, and 18 ? 

10. Find all the common divisors of 36, 42, and 90. 

11. How many common divisors have 64, 112, 48, and 144 ? Four. 
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C^SJS III. 
Greatest Common Factor or Divisor. 

FIBST METHOD. 

294i Ex. What number is the greatest common divisor 
of 252, 210, and 168 ? 

Explanation. — We separate the boluwon. 

numbers 252,. 210, and 168 into S3x5xf xr""^ 
their prime factors, as in Case IL 108=^2 x2x2x3x7 
(see 293), and we find, that 2, 3, 2xSx 7=A2 

and 7 are the only prime factors 

commoti to all the given numbers. Since 2, 3, and 7 are 
aU the common prime factors of the given numbers, their 
product, 42, is the greatest common factor of the given 
numbers, and hence is the greatest common divisor re- 
quired. (See 267.) 

SECOND METHOD. 

295* Ex. What is the greatest common divisor of 21 
and 77? 

Explanation. — Since the common di- 
visor of two numbers can not be greater 
than the less number, we divide 77, the 
. greater number, by 21, the less, and ob- 
tain a remarader of 14. If 14 is a divi- 
sor of 21, it is also a divisor of 77, H 
which equals 14 + 3 times 21 (see 281). 2 
Dividing 21, the first divisor, by 14, the 
first remainder, we obtain a remainder of 7. 
a divisor of 14, it is a divisor of 21, whidj equals 7 + 14, 
and of 77, which equals 7 + 6 times 14 (see 287). Divid- 
ing 14, the last divisor, by 7, the last remainder, we find 
that 7 is a divisor of 14. Hence, 7 is a common divisor of 
21 and 77. 

Having proved that 7 is a common divisor of 21 and 77, 
we must now prove that it is their greatest common divisor. 



BOLUnOK. 




77 


21 


21 


63 


3 


7 


1 


No^ 


r,if 


7 is 
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Since any number that is a common divisor of 21 and 77, 
mnst be a divisor of 14: (see 288), a number greater than 14 
can not be a common divisor of 21 and 77. Again, any 
number that is a common divisor of 14 and 21, must be a 
divisor of 7 (see 288). Hence, 7, the greatest common 
divisor of itself and 14, is the greatest common divisor of 
21 and 77. 

12. What is the greatest common divisor of 56 and 84 ? fi8. 

13. What is the greatest common divisor of .102 and .153 ? 61, 

14. Find the greatest conmion divisor of 96, 120, and 168. 

15. What is the length of the longest line that will exactly meas- 
ure two fences, one 96 rods and the other 76 rods long ? 

296. The explanations and solutions given in 291, 29S, 
are sufficient to establish the following 

fdute for ftnding a Chreatest Common Divisor. 

I. Separate the numbers into their prime factors. 

IL MvUiply together all the factors that are commxnu The 
product vnU be the greatest common divisor. Or, 

Divide the greater number by the less, the first divisor by the 
first remainder, the second divisor by the second remmnder, 
and so on, untU an exact divisor is obtained. This divisor 
uriU be the greatest common divisor. 

NoTKB.— 1. By the Second Method, if more than two numbers are given, 
we must first find the greatest common divisor of two of them, then of 
their greatest common divisor and another of the numbers, and so on, till 
all the given numbers have been used. The last common divisor obtained 
will be the greatest common divisor of all the given numbers. 

2. Only abstract numbers, or like concrete numbers of the same denom- 
ination, can have a common divisor. 

8. The comnvon divisor of two or more concrete numbers may be either 
an abstract or a concrete number. (See 98, 1., H., til.) 
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16. What number is a common divisor of $25 and $60 ? 5, or ^5. 

17. Find a common diidsor of 16 A. and 28 sq. rd. 

18. What is the greatest common diyisor of 135 and 225 ? 

19. How many common diidsors have 1 pk. and 6 qt. ? One. 

20. The sides of my garden are 168 ft., 280 ft., 182 ft., and 252 
ft. What is the greatest length of boards that I can use in fencing 
it, without catting any of them ? 14 feet. 

21. If 283.5 yd. Wamsutta, 567 yd. N. Y. MUls, and 445.5 yd. 
Lawrence Mills sheetings are in whole pieces of the greatest pos- 
sible equal length, how many yards are there in each piece ? 40,5. 
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SECTION VI. ^ 

c^sss I. 
Commcn Multiples or Dividends. 

297* Ex. Wliat number is a common multiple or divi- 
dend of 15 and 24? 

Explanation. — Since a common multiple solution. 

of 15 and 24 is a number of which both 15 ^^ x 24=360 
and 24 are factors (see 269), and since any 
product must be a multiple of any set of factors which will 
produce it (see 57, 285), we multiply 15 and 24 together. 
The product, 360, is the common multiple required. 

PBOBZBMS. 

1. Find a common multiple of 3, 4, and 6. 

2. Find a common multiple of 5, 7, 32, and 10. 

8. What number is a common multiple of 4.8, 9, and 5.25 ? 

^26.8, or any integral number of times fBS6.8. 

4. What number is a common multiple of $15, $2, an^ ^8.50 ? 

5. Find a common multiple of 1 bu. 3 pk., 1 pk. 4 gt., and 5 qt. 
1 pt. (= 5.5 qt.) • 115 hu. 2ph 
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* 

C^SXB II. 
Least Common Multiples or Dividends. 

298* 24 is a common multiple of 4 and 6, because all the 
factors of 4 (2 and 2) and of 6 (2 and 3) are also prime 
factors of 24 (2, 2, 2 and 3). But 2, 2, and 3 are all the 
prime factors required to produce both 4 and 6 ; and a 
number that contains only the prime factors 2, 2, 3, will 
also contain 4 and 6 (see 285). Multiplying these three fac- 
tors together, we have 2 x 2 x 3 = 12 ; and since 12 con- 
tains all the prime factors of 4 and 6, and no other factors, 
it is their least conmion multiple. 

Ex. Find the least common multiple of 18, 24, and 30. 

Explanation. — Since the least 
common multiple of 18, 24, and jolutioh. 

30 must contain only the prime mZ^xtx^xS 

&ctors of these numbers (see 30=2x8x5 

270), we separate each of the 

numbers into its prime factors. Prime FactarB required. 

Since 24 has the greatest num- ^x^x^x^x^x 5=360 
ber of prime factors, we next, for 

couTenience, write all the factors of 24 (2x2x2x3) in a 
line. Then, comparing the factors of 18 with these factors, 
we find that we have all the factors but a 3 ; and we write a 
3 with the prime factors required. Again, comparing the 
&ctors of 30 with the prime factors required, we find that 
we have all the factors but a 5 ; and we write a 6 with the 
prime factors required. We now have all the prime factors 
of the given numbers, and no others ; and multiplying them 
together, we obtain 360, their least common multiple. 

6. What is the least common multiple of 8, 12, and 14 ? 168. 

7. What is the least common multiple of $16 and $20 ? 

8. Find the least common multiple of .6 and .8. ,2Jf, 

9. What is the least number of wbich 75, 225, and 500 are factors ? 

8* 
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299* ^ules for If^nding Multiples. 

I. For a Common Multiple. 

MuUiply the numbers together. The product, or any number 
of times theprodv^ct, vnU be a common multiple. 

n. For the Least Common MiQtiple. 

1. Separate the numbers into their prime factors. 

2. Multiply together all the prim£ factors of that number 
having the greatest number of prime factors, arid those prime 
factors of the dthjer numbers not found in the factors of the 
number taken. The product vnU he the least eomrnon muMple. 

Note. — Only abstract numbers, or like concrete numbers of the same 
denomination, cnn have a common multiple. See ManoaL 

% 

10. Find a common multiple of 36, 18, 24, and 12. 

11. Find the least common multiple of the numbers given in 
Problem 10. 

12. Find the least common multiple of 2, 8, 4, 6, 8, 9, 12, 16, 18, 
.24, 36, 48, 72. lU- 

13. What number is tbe least common multiple of 9, 60, 45, 72, 
15, 35, 18, 12 ? 

14. Find the least common multiple of the nine digits. S,520. 

15. What is tbe least common multiple of 2 yd. 1 ft., and 2 ft. 
8 in. ? Srd,2yd.6 in. 

16. What is the smallest sum of money for which a person can 
purchase, either oxen at $85 each, or cows at $35 each ? - $595. 

17. A can hoe a row of com in a certain field in 30 minutes, 
B can hoe a row in 20 minutes, and in 35 minutes. What is the 
least, number of rows that each can hoe, in order that all may 
finish together ? 

18. In a factory are three wheels, which revolve once in 25, 30, 
and 50 seconds respectively. What is the least time in which all 
of them will make an exact number of revolutions ? ^ min. SO aec 
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SECTION I. >^ 

300* The number (me hdf may be obtained by diyiding 1 
into 2 equal parts ; one thirds by dividing 1 into 3 equal 
parts ; one fourth^ by dividing J. into 4 equal parts ; one 
Jjflh, by dividing 1 into 5 equal parts ; and so on. 

Again, two thirds may be obtained by dividing 2 into' 3 
equal parts, or by dividing 1 into three equal parts and 
taking two of those parts. 

Two fourths may be obtained by dividing 2 into 4 equal 
parts ; and three fourths, by dividing 3 into 4 equal parts. 

Two fifths, three fifths, and four fifths may be obtained by 
dividing 2, 3, and 4, respectively, into 5 equal parts. 

Halves, thirds, fourths, and fifths are written thus : 

1 half, J, 

1 third, 1^, 2 thirds, f , 

1 fourth, 1^, 2 fourths, f , 8 fourths, }, 

1 fifth, I, 2 fifths, f , 3 fifths, f , 4 fifths, f 

When 1 is divided into 6 equal parts, the parts are sixths; 
when into 7 equal parts, they are sevenths; when into 8 
equal parts, eighths; and when into 9 equal parts, ninths. 

Sixths, sevenths, eighths, and ninths are vmtten thus : 
1 sixth, ^, 2 sevenths, f, 1 eighth, )^, 2 ninths, f , 

3 sixths, 4) 3 sevenths, |^, 8 eighths, f, 5 ninths, ^, 

5 sixths, j; 6 sevenths, f; 5 eighths, f; 6 ninths, ■}. 

Numbers which express one of the equal parts of an 
integer ; as ^, ^, i, Jg, ^\ ; or which express an equal part 
of two or more integers, or two or more equal parts of a 
one ; as, j, §, /y, -^-^^ ; form a class of numbers called Frac- 
tions. Hence, 
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301. A JFracHonat Unit is one of the equal parts into 
which a thing, or the unit 1, is divided. And 

302* A Fraction is a number consisting of one or more 
fractional units. 

A fractional unit may be either abstract or concrete. 
Thus, the fractional unit of f is \, of $f is $J, of f ft. is } fi, 
of I lb. is i lb. 

A fraction is expressed by two numbers, written one 
under the other, with a horizontal line between them. 

303. The Terms of a fraction are the two numbers used 
to express it Thus, the terms of 4 are 5 and 7. 

301. The S)e7iominator of a fraction is that term 
which expresses the number of equal parts into which otie 
is divided ; it is written below the horizontal line. And 

305* The Mimerator is that term which expresses the 
number of equal parts indicated by the fraction ; it is writ- 
ten above the line. Thus^ in the fraction -|, the 6 is the 
denominator, and expresses that a unit or 1 is divided into 
5 equal parts, and 4 is the numerator, and expresses that 4 
of the equal parts (fifths) are indicated by the fraction. 

306* The Reciprocal of a number is the quotient of a 
ovjR divided by that number. Thus, the reciprocal of 7 is 4^, 
of |13 is %^y of 25 bu. is ^ bu. 

307« The value of a fraction depends upon the relative 
values of its numerator and denominator. 

L When the numjeraior and denominator are equal, the value 
of the fraction is 1 ; becaiise as many fractional imits lure 
expressed as equal an integral imit or 1. Thus, ^, |f, |||. 

n. When the numerator is leas than the denominator, the 
valvs of the fraction is less than 1 ; because a less number 
of fractional units is expressed than equal an integral unit 

or 1. Thus, |, Y2, jg, y^jg. 

When the num^aJtor is greater than the denominator. 
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the value <f the fraction ia more than 1 ; because a greater 
nmnber of fractional units is ezpreBsed tliEui equal an 
integral unit or 1. Thus, ^, J, f |, Y^. 

MS, A :I^oper frac- 
tion is a fraction whose 
value is less than 1 ; as $, 

309. An Improper 
lYacHon is a fraction 
whose value equals or ex- 
ceeds 1 ; as I, \%, I, ig, 3J. 

310i A Mixed dum- 
ber is a number expressed 
by an integer and a deci- 
mal, or on integer and a 
fraction ; as 3.7, 21.1, 9.36 

3g, 111, \m. 

Son. — !□ reading a mlied num 
ber, and belongs between tlie li: 
tegerand the fraction or dedmal. i 

SII. Similar I^uc- 
Itons are fractions that 
have a common fractional 
unit ; as ^, f ; I, I, f 

81t. ® issim Har 

Fractions are fractions 
that ha^e different frac- 
tional units ; as J, 4 ; T, %, j> 

313. If we multiply the 
numerator of ^ 1^ 2, we obtain | The fractional unit 
in ^ and | is the same. B we multiply the numerator 
of j by 3, we obtain |, — a number of 3 times as many frac- 
tional units as \, each unit of both fractioos bemg of the 
same value, liatis, ^"''=1, j**=|, J"=|> etc. Hence, 

JtftdUplyijig the numerator multiplies Bie fraction. (See Hi.) 
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31 !• If we divide the numerator of § by 2, we obtain |, a 
number of one half as many fractional units as |, each 
unit of both fractions being of the same value. So, also, if 
we divide the numerator of f by 3, we obtain f . That is, 

2H-2 — 1 2-*-2 — 1 6+8 — 2 ftf« TTp-npA 

Dividing the numjerator divides the fraction. (See 273.) 

315* If we multiply the denominator of j by 2, we ob- 
tain I, a fraction of the same number of fractional units as 
|, each unit of the | being one half the value of a unit of 
the |. So, also, if we multiply the denominator of i by 2, 
we obtain \. That is, ^x2=|^ |x2=|j ^xz'=i%y ®^ Hence, 

Multiplying the denominator divides the fraction. (See 274.) 

316* If we divide the denominator of | by 2, we obtain 
|, the number of fractional units in the | being the same as 
in the |, while the value of each unit is 2 times as great. 
So, also, if we divide the denominator of J by 3, we obtain 
^. That is, 1^.2 = I, ^+2 = 2» T 5-H 3 = h etc. Hence, 

Dividing the denominator multiplies the fraction. (See 275.) 

317« If we multiply both terms of J by 2, we obtain |. 
The number of fractional units in § is 2 times as many as in 
|, but the value of each unit is only one half as much. In 
other words, the fraction ^ is multiplied by 2 by multiply- 
ing its numerator by 2, and the result (f ) is divided by 2 
by multiplying its denominator by 2. That is, iiz^h 

1X2-^ 3X4 — 12 pfr, JTanofx 

^x2=*H> 7x4 — 25j eu3. • xience. 

Multiplying both terms of a fraction by the same number 
does not change its valine, (See 276.) 

318. If we divide both terms of | by 2, we obtain |. 
The number of fractional units in | is one half as many as 
in |, but the value of each unit is 2 times as much. In 
other words, the fraction | is divided by 2 by dividing its 
numerator by 2, and the result (§) is multiplied by 2 by 
dividing its denominator \yy 2. That is, |t| =fj 1^3= )i> 
j-^^§=^, etc. Hence, 
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Dividing both terms of a fraction by the same number does 
Tiot change its value, (See 277.) 

319* The deductions in the last six articles are the 

General l^nciples of J^actions. 

L A fraction is multiplied by multiplying its numeraior or 
dividing its denominator. 

H. A fraction is divided by diiHding its numerator or mul- 
tiplying its denominator. 

m. Uie value of a fraction is not changed by either mul- 
tiplying or dividing both terms by the same number, see Manual 

320. In integers, decimals, and compound numbers the 
successive orders of imits increase and decrease by fixed 
scales. In fractions the scales (that is, the number of frac- 
tional units required to equal an integral imit) vary with 
every change of the denominator. This feature of fractions 
gives rise to the principal difference between computations 
in fractions and integers, decimals, and compound numbers. 
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SECTION II. 

^BDirCTIOJVS. 

ca.se I. 
FractionB to Lo'west Teims. 

321« A fraction is in its Lowe^ Terms, when its numera- 
tor and denominator are prime to each other ; as |, f , f , 

23 
3g' 

When the terms of a fraction are not prime to each 
other, they have some common factor. 

Ex. Beduce ^| to its lowest terms. 
Explanation. — Since the value of a frac- «™8* solution. 
tion is not changed by dividing both terms ^=:fl^=f 
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by the same number (see 319, HI.), we re- 
duce ^1 to lower terms, by dividing its skookd solutioii 
terms by the common factor 2, {^^=t2) ; ii=i 

and the result, jHj, we reduce to still lower 
terms, by dividing its terms by the common factor 3, 
(j^=|) as shown in the First Solution. Since the terms 3 
and 4 are prime to each other, | must be the lowest terms 
of the fraction ^| ; and consequently | is the result re- 
quired. Or, we can reduce ^| to its lowest terms at one 
operation, by dividing both terms by their greatest com- 
mon divisor, 6, as shown in the Second Solution. 

PBOBZMM8. 

1. Beduce the fraction ^ to its lowest terms. |. 

3. Beduce i^ and fj^ to their lowest terms. h h 

3. Beduce ^, ^^, and -^ to their lowest terms. 

4. In what lower terms can the value of ff be expressed ? 

In four different fractions, 

5. What are the lowest terms of f^ and fl ? 

6. What are the lowest terms of the fractions f^, ff, -^^ and 

CASK II. 
thractionB to Given Denominators. 

322« Ex. Eeduce f to a fraction having 42 for a denom- 
inator. 

Explanation. — Since the value of a fraction sonmoN. 

is not changed by multiplying both terms by j^L'^ 
the same number (see 319, m.), we multiply 6 
both terms of f by an integer that wiU give a^e^so 
42 for a new denominator. We find this in- — 5 — 50 

teger by dividing 42, the required denomi- ' ^""^^ 

nator, by 7, the denominator of f. Then, multiplying 
both terms of 4 by 6, the integer thus found, we have |^, 
the fraction required. 
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7. Reduce f to sixteenths. ^, 

8. Beduce f to tenths, and to twenty-fifths. 

9. Beduce ^ to a fraction having 63 for a denominator. 

10. Reduce -J to 54ths, and ^ to 84ths. ^f , fj^, 

11. Reduce f , f , and ^ to sixtieths. 

12. In -ff are how many twenty-sixths, how many sixty-fifths, 
and how many ninety-firsts ? — y/ ^^ ^^^ J^, 

CASK /l I. 
Diasimilar Fracttona to Similar FractionB. 

323* Ex. 1. Reduce I and | to similar fractions. 

Explanation. — ^Fourths can not be bolution. 

reduced to fifths, nor fifths to fourths. ixj=/zr 

But since 4 times 5=20, we reduce \ ^JJ=|^f 

to twentieths by multiplying its terms tt/.,./,^ ^ s—s^ jm 
u e J • er X- a c%f\ nence, J, f—i^9 ft* 

by 5 ; and since 5 times 4 == 20, we re- 
duce I to twentieths by multiplying its terms by 4. 

Ex. 2. Reduce |, |, and f to similar fractions. 

Explanation. — Since the solution. 

product of the denomina- fisxl^ri/^ 

tors, 3 times 5 times 7, i^x|x7=7%V 

= 105, we may reduce fxSx|=7V?r 

these fractions to 105ths. 3,^,,^ ^^ ^^ ^^^^^ ^^^ ^. 
This we do by multiplying 

the terms of the first fraction, f , by 5 and 7 ; the terms of 
the second, |, by 3 and 7 ; and the terms of the third, ^, by 
3 and 5. That is, we multiply the terms of each fraction 
by the denominators of the other fractions. 

From these examples it will be seen iihat 

Hie denominator of the similar fractions is a common mul- 
tiple of the denominators of all the given fractions. 

Notes.— 1. Fractions havhig like denominators are said to have a Com- 
mon Dettominaior. 

2. Reducing dissimilar to similar fractions is sometimes called reducing 
fraeiiana to equiodlefU/racHoru having a common dcnominaior. 
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BROBIiEMS, 

13. Bednce ^ and f to similar fractions. ^^ a 

14. Reduce f and ^ to similar fractions. 

15. What similar fractions are eqaal to ^ and -^ ? 

16. What similar fractions are equal to f , f , and | ? 

17. Reduce ^ and -fij- to similar fractions. ^^^ ^/^^, 

18. Reduce f , }, f , and ^ to similar fractions. 

19. Reduce -ffy f , f , and -^ to equivalent fractions having a 
common denominator. iHhiHhifH^iHi' ' 

20. Reduce |, |, and ||^ to equivalent fractions having a com- 
mon denominator. 

DlBsimilar Fractiona to Least Similar Fraotioiui. 

321. Since, in reducing dissimilar to similar fractions, the 
common denominator must be a common mtiltiple of the 
denominators of all the given fractions (see S23), it follows 
that 

The common denominator (f least similar fractions must he 
the least common multiple of the denominators of all the given 
fractions. 

325* Ex. Eednce §, |, and | soLimox. 

to least sinnlar fractions. 6=^2x3 

Explanation. — We first find g^gy^g 

the least common multiple ofaU 3xSx2x 2=36 
the given denominators 6, 4, 9, 

to be 36 (see 299). Since 36 is the 36 [6 36^4, 36^9 

common denominator of the 6 9 4 
least similar fractions that are 

equal to the given fractions |, ^^^=f§ 

I, and I, we reduce each of ^^^=z^ 

these fractions to 36ths by Case f^*=i^§. 
n. (See 322.) Hence, f, i, ^=M> A, ^- 
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Notes.— 1. The fractional units of dissimilar fractions are unlike, bui 
the fractional unit of their equivalent similar fractions is common. (See 
311.) 

2. The fractional unit of least similar fractions is the greatest fractional 
unit common to the given dissimilar fractions. Bee ManoaL 

21. Reduce {^ and f to least similar fractions. ±a^ ia.^ 

22. Reduce -f^ and -f^ to least similar .fractions. ^^ ^. 

23. What are the least similar fractions equal to ^ and | ? 

24. What least similar fractions are equal to \, |^, -^, and \ ? 

25. Reduce -^y \^ and f to least similar firactions. 

26. Reduce ^^ ^, ^^ ^, and ^ to least similar fractions. 

ify isi jh if 9 tf* 

27. What is the fractional unit of the least similar fractions to 
which f , I, T^, and ^^ can be reduced ? ^^^, 

CASK V. 
Improper Fractions to Integers or Mixed Numbers. 

326* Ex. 1. How many ones in %f- ? 

ExFLAHATioK. — Since every 7 sev- solution. 

enths are 1, 21 sevenths are as many ^ s&oenOis. [^7 sev&ntha, 
I's as the number of times 7 sevenths 3 
are contained in 21 sevenths, which 
is 3 times. 

Ex. 2. Find the value of the improper fraction y^. 

Explanation. — Since every 5 fifths are BoumoK. 

1, 17 fifths are as many I's as the number ^J^/o^ {Sjm^ 
of times 5 fifths are contained in 17 fifths. 3§- 
The quotient figore is 3; and since the 
remainder is always like the dividend (see 109, Vlli.), and 
the dividend is fifths, the remainder 2, is 2 fifths or |. 
Writing the | at the right of the quotient fignre 3, we have 
3|, the value required. 

Or, we may regard the numerator and denominator a& 
dividend and divisor, and both concrete numbers (fifths). 
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Then, the quotient dgore is 3, and the remainder, 2, is a less 
number to be divided by a greater, 5 ; and the result is | 
(see 301). Writing the | at the right of the 3, we have 
the abstract number 3|, as before. (See 109, TTT.) 

Note. — ^Any dividend may be written as the numerator, and the divisor 
as the denominator of a fraction. 

28. How many apples are ^ apples ? 

29. In ^ miles are how many miles ? 

80. Beduce the improper fraction -igS- to a mixed nmnber. ^, 

31. Reduce J^ to an integer. 11, 

32. How many yards are ff yd ? 

88. Find the integer or mixed number equal to each of the im* 
proper fractions |i^, ^ da., J^, ^ ft., ^^ cu. yd., ^^f^ lb. 

34. 29 quarter-doUars-are how many dollars ? 
85. Beduce J^, ^^ ^, ^, and i^ to integers or mixed num- 
bers, e^, 7f , P, 5f , 266. 

Integers or Mixed Numbers to Improper Fractions. 



327« Ex. 1. Eeduce the integer 8 to 
fifths. 



SOLUTION. 

5ffih», 

8 



YJTLL BOLUTXOV. 

7 eeventho. 

J 

28 «&oerUh». 
S sevenths. 



Hence, ^ = ^. 



COMMON SOLUTION. 

28-\'S=zSl 



Explanation. — Since 1 is 5 fifths, 8 
are 8 times 5 fifths, or 40 fifths. 

Ex. 2. Eeduce the mixed 
number 4| to an improper 
fraction. 

Explanation. — Since 1 is 7 
sevenths, 4 are 4 times 7 sev- 
enths, or 28 sevenths ; and 28 
sevenths + 3 sevenths are 31 
sevenths. 

The reduction of 4| to sevenths is similar to the reduc- 
tion of a compound number of two denominations to the 



31 sevenths. 



Hence, #=V- 
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lower denomination. Thus, the 4 ones corresponds to the 
higher denomination, and the 3 sevenths to the lower. In 
the second or Common Solution we reduce the 4 ones to 
sevenths and add the given 3 sevenths, in the same manner 
as we would reduce 4 wk. 3 da. to days. (See 223.) 

BMOBIiEMS. 

86. Beduce 12 to sevenths, and 13 fo ninths. s^^ ij7, 

87. In 5f are how many eighths ? ^, 

88. Reduce 19f to an improper fraction. 

89. Reduce 5^ and 43^^ to improper fractions. s^^ ^M^* 

40. What improper fractions are equal to l^^ and 17-( ? 

41. Change 14f|, 12^, and llf to improper fr'actions. 

42. In 8652- days there are how many fourths of a day ? ^ ^^ da, 

328. Brief directions for performing the processes in the 
preceding six Cases form the 

^ules for deductions of JRractions. 

I. A fraction to its lowest terms. / 

Oancd dU the factors common to both terms. - 

n. Fractions to given denominators. 

Divide the given denominator^ by the denominator of the 
fraction, and muUiply both terms of the fraction by the quotient. 

m. Dissimilar to similar fractions. 

Multiply both terms of each fraction by the denomimxtors of 
all the other fractions. 

TV. Dissimilar to least similar fractions. 

1. For the least common denominator, find the least camrMm 
multiple qfaUthe denominators. 

2. For each new numerator, divide the least common multi-* 
pie by the denominator of each fraction, and multiply the nume- 
raJtor by the quotient. 

V. An improper fraction to an integer or a mixed number 
Divide the numerator by the denominator,. 
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VL An integer or a mixed number to an improper fraction. 

1. Multiply the integer by the deruyniinalory and if there he a 
numerator y add it to t?ie product. 

2. Write this result and the given denvofminjoiw for the terms 
of the required fraction, 

JPMOBZEMS. 

43. To what lower terms can -^^ be reduced ? ^^, ^^, ^^^ ^. 

44. How many one hundred fifty-thirds are equal to eleven seven- 
teenths ? ^3^. 

45. Reduce rf^, ^, and -ff to equivalent fractions having a com- 
mon denominator. 

46. What similar fractions are equal to |, |, and -^ ? 

47. Beduce ^, ^, ^, and ^ to least similar fractions.^ 

48. Reduce ^, ^^, ^, ^^, and ^ to integers or mixed 
numbers. 

49. Reduce 59 to a frtiction having 59 for a denominator. Re- 
duce it to 9ths. 6_9. y 7 "^^ ^__S- ^H^> H^' 

50. What least sii^ar fractions are is^ual to ^, If-, ^, ^, and ^^ ? 

51. What is the greatest conmion fractional unit of i^, {f, r^, 

andfj? ri 

52. Find the lowest terms of ^/V, m, and 7^. 

53. Change -^ to ninety-fift)^, to one hundred seventy-firsts, and 
to two hundred ninths. ^, ^^, ^^. 

54. Reduce the fractions f|^, f , ^, f , and ^ to eighty-fourths. 

55. What are the lowest terms of -f^, ffj, tHHt* ^^ ^sW ' 

56. What similar fractions are equal to -^ and ^ ? 

57. Reduce ^, f , -^, and ^ to similar fractions. 

58. Reduce f , |, f , |, f , f , and f to fractions having a common 
fractional unit. 

59. What least similar fractions are equal to -ft, |, ^, and ^ ? 

60. Reduce lOOOy^ ^^^ ^^A to improper fractions. 

61. What improper fractions are equal to 67^ and 123f ? 

62. Reduce ^, ^, ^, and H to least similar fractions. 

Their greatest eonmum Jhietional unit is ^j^. 
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SECTION III. ^ 

ADDITIOJV AJiT^ SUST'RACTIOJV'. 

329* Since only like orders of units can be added one to 
another (see 39> 11.), or subtracted one from another (see 
52, n.)» and dissimilar fractions are of unlike orders of 
units, it follows that they must be reduced to similar frac- 
tions, (that is, to the same fractional unit), before they can 
be added or subtracted. 

c^ss: I. 
All the Given Numbers Fraotiona 
SaO. Ex. 1. What is the sum of |, |, and J ? 

EXPLANATIOK. — ^Thc giv- fiest soLTmow. 

en fractions being dissimi- i-^i+i=H + H+n=H=iH 
lar, we first reduce them ^^^^ ^^^^^ 

to thee similar fractions i-hf+i^=*^'^§i'^^^=i^=m 
|§, I J, and J J. Since the 

parts of these similar fractions are all of the same kind or 
denomination (sixtieths)^ and since the numerators express 
the numbers of the parts, we add the similar fractions by 
adding their numerators, 45 + 24 + 10 = 79 ; and since the 
fractional unit of the parts is g^^, we write the denominator, 
60, under the 79, making |§. Then, reducing the |§ to a 
mixed number, we have 1^§, the result required. 

Ex. 2. Subtract | from |. 

Explanation. — The given fractions '^^' boltjtiow. 

being dissimilar, we first reduce them i'^i—H'^ii^ii 
to the similar fractions H and |4. „^,^«^,^«xr 

Since all the parts of these similar ? -g= ^^-2^ =iii 
fractions are of the same kind or de- 
nommaiion (fortieths), we subtract 24 fortieths from 35 
fortieths, and the difference, i^iis the result required. 
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In reducing dissimilar to similar fractions, the common 
denominator need be written but once, and the several 
numerators may be written above it, connected by the ap- 
propriate signs, as shown in the Second Solution of each 
of the two preceding examples. 

From fchese examples we learn that 

I. The numeraJtors of similar fractions only can be added or 
subtracted; and 

iL Ihe common denominator is written under Hie sum or 
difference. 

PJtOBZJEMS. 

1. What is the sum of J- and f ? ±±.^ 

2. What is the sum ot ^ and f ? ^^. 

8. What is the difference between |- and f ? /s*- 

4. Prom ^ subtract f . f^, 

6. William gathered J bu. of butternuts one day, and f bu. the 
next. How many did he gather in the two days ? 

6. From | yd. of velvet a lady used J- yd. How much velvet 
had she left ? 

7. A Michigan farmer made ff T. of maple sugar, and sold f T. 
How much sugar did he keep ? ^ T, 

8. The tide rose ^ fb. one hour, 44 ^* ^^^ ^^^ hour, and f fb. the 
third hour. How much did it rise in the three hours ? 2^ ft. 

C^SES H. 
Any of the Given Numbers Mixed Numbers. 

S31. Ex. 1. What is the sum of 5f , 4, 6^, and 11 ? 

Explanation. — ^We write the given numbers 
in columns, integers under integers, and frac- ^J'T"^,. 
tions under fractions. Reducing the frac- ? „ |i 
tional parts to similar fractions, we have 5| q± == qzi 
= 5||, 4 = ll> Mid 6^ = 6f^. Adding the 11 ^11 
fractions, we have || or l|i. We write the ^§34 

f ^ in the result, and add the 1 with the given 



ADDITION AND SUBTKACTION. 193 

integers. 23, the sum of all the integers, written before 
the £^, gives 23|^, the required sum. 

Ex. 2. From 1^ subtract ^. 

Explanation. — ^We write the subtrahend un- solution. 
der the minuend, and reduce the fractional 7^ = 7/^^ 
parts to similar fractions. Since fg can not be ^^ ~ ^i'^ 
subtracted from /^, and since the difference Sf^ 

will not be affected by adding the same number 
to both minuend and subtrahend (see 52, m.), we add |§ 
(= 1) to the ^5 of the minuend, and 1 (= ||) to the 3 of 
the subtrahend. We then subtract |g from || {=^^^), 
and 4 from 7, writing the results, || and 3, as the fractional 
and integral parts of the remainder. The result, 3||, is the 
remainder required, see Manual. 

When any of the given numbers are mixed numbers, we 
may 

Begard the fractions as loioer, and the integers as higher 
deriominations, and add and svJbtract as in compound numbers. 

PMOBJOJEMS, 

9. What is the sum of 4| and 8} ? 8-^^, 

10. Prom e^ subtract 2|. -f^. 

11. A lady bought 15 J yd. of delaine, llf yd. of calico, and 
4f yd. of merino. How many yards of dress goods did she buy ? 

12. I bought ISf cd. of wood, and at the end of a year, had 
^ cd. left. How much had I used ? 11^ cd. 

18. A mechanic spent $9^ frcm his week's wages, and had i^ 
left. What was the amount of his wages ? 

14. A merchant sold a pair of fur gloves for $8i^, upon which 
his profit was |f|. What was the first cost of the gloves ? 

15. My farm constats of five fields that contain respectively 

12^ A., 16| A., 18A ^'j ^^^ ^y *^^ ^^ ^* ^^^ ™*°y ^^^ 
in my form ? ^^?%' 

9 
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332« Upon the principles in 330$ 331} is based the 
^ule for Addition and Subtraction of JFractions, 

L Beduce dissimilar to similar fractions. 

C For Addition. Add the numerators, 
II- < For Subtraction. Subtract the numerator of the 

t subtrahend from the numerator of the minniend. 
UL Under the result urrite the common denominator. 

Notes. — ^1. If the given fractions are reduced to least similar fractions, 
the numerators to be added or subtracted will be the smallest numbers 
possible. 

S. In all final results reduce fractions to lowest terms, and improper frac- 
tions to integers or mixed numbers. 

rnOBZtJSMS. 

16. What is the sum of J^ and | ? ||. 

17. From f subtract -j^. ^^, 

18. George paid $1 for a pair of skates, and $1% for straps. 
What was the whole cost ? 

19. From 7^^ subtract 6|. ^|. 

20. The parts are 4f , 5J, 3|, 4^, and 1^^^. What is their sum ? 

21. Mary had $J, but she spent $f for a ribbon. How much 
money has she left ? Sj^jj^^ 

22. What is the sum of |, f , and f ? 

23. From | subtract J|. ||. 

24. A lady purchased a shawl for |8f , and gave the merchant a 
lO-doUar bill. How much change should she receive ? * 

25. If a family bum f T. of coal in Dec, | T. in Jan., and 4^ T. 
in Feb., how much do they bum in the three mouths ? 

26. How much greater is J- than ^ ? ^. 

27. A merchant sold 9 lace collar for $^, that had cost him $f2« 
How much was his profit ? ^^. 

28. A contractor haying a contract to build 23J-J- mi. of rail 
road, has completed 14^ mi. How much has he yet to build ? 

29. From 82^ subtract ^. ^-^^• 
80. Add fj, i, ^, ^, and ^. 8um, 2^. 
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31. A stone-mason in building a wall, used | cd. of stone one 
day, ^ cd. the second day, ^ cd. the third day, and -^ cd. the 
fourth day. How much stone did he use in the four days ? 

32. A founder used ^ T. of iron in making \ T. of castings. 
How much was the waste ? :^ ^* 

38. If the less of two numbers is 7^, and the greater is 27^, 
what is the difference ? ^^ih 

84. Fmd the sum of 391f, 19^, 4rV, 57ii, and ^, 4,73§f. 

35. ^ is how much greater than ^ ? 

36. What is the distance round a farm ^ ml. long and ^ mi. 
wide ? / 2^^ mi. 

87. What is the sum of |^ and J| ? What ^ their difference ? 

Sam, IjYjst > differerice^ -^^. 

88. The minuend is 11-^, and the subtrahend 5j^. What is the 
remainder ? 

39. A cake of ice 1 Jf ft. thick floats with ^ ft. of its thickness 
above the water. What thickness of the ice is under water ? 

40. A farmer sold 18J T. of his hay crop, put 11^ T. into his 
bam, and stacked »^ T. How much hay did he raise ? ^^/j^ T. 
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SECTION IV. 

MUZ TIf'Z ICA TIOJ\r. 

CASES I. 

One Factor a Fraction. 
I. Ex. 1. Multiply y^ by 5. 
ExPLANATiOK. — ^In the First Solu- '^'^ bolutioh. 

tion we have multiplied 8, the numer- "f^ = r^ = ^f f = ^1 

ator of the fraction, by 5, and in the ,^ „ -«,^,«« 

Second Solution we have divided ^^ =f=z2f 

15, the denominator, by 5 (see 319, 1.) 

The results in the two solutions are the same. 
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FRACTION S. 



FIfiST BOLUTIOir. 



SECOND SOLUnOV. 

Or 



Ex. 2. Multiply 7 by /,, or find y\ of 7. 

Explanation. — To multiply a num- 
ber by 5 is to find 5 times the num^ 
ber ; to multiply it by 1 is to find 1 
time the number ; to multiply it by 
y*j is to find 1^^ of it ; and to multi- 
ply it by ^4 is to find 6 times j\ or 
/^ of it. In the First Solution we 
divide 7 by 14, and obtain j\, which 
is j'^ of 7 ; and we then multiply 
this result by 6, and obtain f f , or 2^, which is y\ of 7. 

Since 7 x /^ == j\ x 7 (see 80, V), in the Second Solution 
we multiply 7 and y\ together, in the maimer explained in 
Ex. 1. 

1. Multiply ^ by 8, or find 8 times ^. ^^. 

2. How much is 1 3 times \ ? 

8. At $f a yard, how much will 7 yards of alpaca cost ? ^^|. 
4. Multiply 18 by ^, or find ^ of 18. 10 j^. 

6. How much is -j*^ of 14 miles ? 

6. What is the product of 19 and ^ ? Of 31 and }f ? Of ^ 
and 34 ? i^\, i^f f , 10^. 

7. How much will 13 gal. of kerosene cost, at $Jf per gal. ? 

8. A farmer bought f bu. of grass seed (^ $5. How much did 
it cost him ? 

c-a.se II. 
Both Factors Fractions. 

334. Ex. 1. Multiply | by |, or find | of |. 

Explanation.— I of any number is 3 times 
as much as \ of it, and | of it is found by 
dividing it by 4. In the First Solution we 
multiply the denominator of | by 4 to find \ 
of I (see 819, U.). We then multiply the 
numerator of the result, ^f^, by 3, to find 3 



$Si. 



FnST SOLimOK. 
BBCOND BOLVnON. 
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times I, or |, of |. This result, ^f , = |, the ™^ flonmoK. 
result required. fx^=^ 

In the First Solution we multiply the 
denominators 6 and 4 together for the denominator, 24, of 
the product ; and the numerators 5 and 3 together for the 
numerafx^r, 15^ of the product. The Second Solution shows 
the work in the usual form. 

Since the given numerators are factors of the numerator 
of the product, and the given denominators are factors of 
its denominator, we may cancel like factors from the nume- 
rators and denominators of the given fractions (see 328, 1.). 
The product will then be in its lowest terms, as shown in 
the Third Solution. 

Ex. 2. Multiply 6| by 3|. soLimoir. 

Explanation.— We first re- Sf x ^J=^/ x Y=^jff-=21fi 
duce the mixed numbers to 
improper fractions, and then multiply as in Ex. 1. 

Ex. 3. What is the product of I X 4i X 8 ? 

Explanation. — We reduce 
the mixed number 4^ to an solution. 

improper fraction, the integer §x^x 8=^x^x f =^4 
8 to the form of a fraction by 
writing 1 for its denominator, and then multiply as in Ex. 1. 

Notes.— 1. The word ^between fractions signifles multiplication. Thus, 
^of A=^XftopAX^; J of 11=1X11 OP IIX J. 

2. When a fraction is connected to any other number by qfy the expres- 
sion is commonly called a Compound Fraction ; as ) of 4^ of ]^, ^ of 12f > 
J of J of 18. 

JPBOBIiBMS. 

9. Multiply iby A, and^by^. ^, ^f 

10. How much is ^ of \\ of a mUe ? #J mi. 

11. Multiply 7 J by 4^. 5^f 

12. Multiply 4,1^ by 6^, ^ by a^^, and 18^ by 9. 

13. The factors are ^ and -f^. What is the product ? 

14. What is the product of | of f of # ? ^. 
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3S5. From 333 and 331 we dednce the 

^ule for Multiplication of JFVactions. 

L Reduce mixed numbera to improper fractions, and integers 
to the form effractions. 

n. Multiply all the numerators together for the numerator, 
and aU the denominators for the denomiruUor, of the product, 

PROBLEMS, 

15. A fruit dealer put up 30 baskets of peaches, puttmg {■ of a 
bushel m each basket. How many peaches did he put in all the 
baskets? >^ IS^hi, 

16. If a man earns $78 in a month, how much will he earn in | 
of a month ? $58^. 

17. A man who owned f of a vessel, sold {- of his share. What 
part of the vessel did he sell ? ^. 

18. How much will |^ of a yard of Jintn cost, at %^ a yard ? 

19. Multiply Hi by f P^. 

20. How much is 8 tunes ^ ? JS^r. 

21. John's kite string is 118 yards long, and Frank's is j^ as long. 
What is the length of Frank's kite string ? 

22. What is the product of 43 multiplied by -^ ? 16^^. 

23. How many days' work can 54 men do in -j^ of a day ? 

24. What is the product of f x f x f ; or what is the cube of f ? 

25. How much will 4f bu. of sweet potatoes cost, at %1^ a bushel ? 

26. How many square rods are there in a lot 15f rd. long and 
12frd. wide? 198 j^. 

27. What will be the cost of H A. of land, at $156 an acre ? 

28. What is the product of ^ of f of -J# ? ^. 

29. If it takes l-j^ bu. of wheat to seed 1 acre, how many bushels 
will it take to seed 17^ acres ? 33^. 

30. If in talking, a man speaks 75 words in a minute, how many 
words will he utter in -f}^ of a minute ? 

81. Raise ^ to the fourth power, f to the sixth power, \ to the 
fifth power, and square ff . 
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32. f of J of I of a ream of paper is what part of a ream ? 

33. A railroad train ran at the rate of 32 miles an hour, for 5^ 
hours. How far did it run ? ^^6§ mi, 

34. If it takes a man |- of a day to mow an acre of grass, how 
long will it take him to mow -^^^ of an acre ? 

35. Cube 6J, and square 16|. ^i^/j, ^77J. 

36. What is the product of ^^ of f of J multipUed by f of | of | ? 
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SECTION V. 
Dirisiojsr 

C^SS I. 
The DiviBor an Intel 

336. Ex. Divide f by 3. 

Explanation. — In the First Solution 
we divide the numerator, 6, of the divi- 
dend by the divisor, 3 (see 319^ IL); and 
in the Second Solution we multiply the 
denominator, 7, of the dividend by the 
divisor. The result in each solution is 
f , the required quotient. Since to di- 
vide a number by 3 is to find \ of it 
(see 334), in the Third Solution we find | of 4 as in mul- 
tiplication of fractions (see 333), and the result is f , the 
same as before. 

1. Divide \ by 5, oud J4 by 12. /^-^ y^. 

2. What is the quotient of 15 divided by 4^ (=^) ? 

8. If a family consume 5 bar. of flour in a yeai*, in what time 
will they consume 1 bar. ? ^ 

4. A dealer in real estate sold ff of an acre of land in 6 equal 
building lots. How much land did each lot contain ? H A, 

6. If a carpenter can build 13| rd. of picket fence in 8 days, 
how many rods can he build in 1 day ? 4f • 



IIKBT BOLUnON. 



BBOOND BOLVnON. 



THXBD SOLUTION. 
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FRACTIONS. 



riBST SOLUTION. 

7 
63 



9 



n 



BBOOND SOLUTION. 

7x9z=63yandfx9=:8 

63-^-8=^=7} 

Hence, 7-r-§=7h 



CASJffi II. 
The Divisor a Fraction. 

FIBST METHOD. 

837* Ex. 1. How many times is § contained in 7 ? 

Explanation. — Since the quo- 
tient is not changed by multiply- 
ing both dividend and divisor by 
the same number (see 276), we 
multiply them both by 9, and thus 
obtain 63 for a new dividend and 
8 for a new divisor. Then, 63 -r- 
8 = ^g^ = 7J, the required quo- 
tient. In the First Solution the 
numbers are written as in divis- 
ion of integers and decimals ; but the common manner of 
writing the numbers is shown in the Second Solution. 

Ex. 2. Divide | by |. 

Explanation. — We first multiply 
both dividend and divisor by 4, the 
denominator of the divisor, and then 
divide the new dividend, %^, by the 
new divisor, 3, as in Case L Hence, 

lb divide by a fraction consists of 
two operations, — a multiplication by the 
denominator, and a division by the nu- 
merator, 

SECOND METHOD. 

838. We have seen (97, (i) and (i) ) that when the divi- 
sor is a concrete number, the dividend must also be a 
concrete number. We have also seen (303) that the 
denominator of a fraction gives denomination or name 
to the fractional units. We may therefore regard any 
numerator as one or more concrete units. Hence, 

When the divisor is a fraction, the dividend and divisor 
should be reduced to similar fractions, before dividing. 



FIRST SOLUTION- 
SECOND SOLUTION. 
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339. Ex. What is the quotient of | divided by | ? 

Explanation. — In the First 
Solution we reduce both divi- "b8t bolution. 

dend and divisor to similar frac- f -=-f =li-^lf =f^=-^/ff 
tions (twenty-fourths), and then 
divide 21 twenty-fourths by 16 skoond solutiok. 

twenty-fourths, in the same man- J-^f = J x §=f^=zl^ 
ner as we divide 21 by 16. The 
result, ly^g, is the quotient required. 

If we change the places of the terms of the divisor, and 
multiply the dividend, |, by |, the fraction thus formed, we 
shall multiply the same numbers together as in the First 
Solution. This is shown in the Second Solution. That is. 

To divide by a fraction, is the same as to change the places of 
ike terms of the divisor , and multiply the dividend by the frac^ 
tion thus formed, 

NoTB 1.— When the places of the terms of a fraction are changed, as ^i }, 
the fraction is said to he inverted. 



15 



6. Divide 6 by f ^ i ^ V - ' iO|. 

7. What iB the quotient ^f | divided by f ?' v; >, ' / '^' i|j. 



8. How many times is ^contained in 21^? (2^^=11? a°<i ^=f) 

9. At $^ per cwt., how many hundred -weight of feed caii be 
bought for $12 ? 

10. How many quarts of chestnuts can be bought for $f , at %^ 
per quart ? 

11. If a man can plow f A. of fallow in a day, how long will it 
take him to plow 5^- A. ? 

12. What is the quotient of 1 divided by f ; or, what is the 
reciprocal of the fi^ustion f ? |. 

Notes.— 2. From this prohlem we see that the redproeal qf a fraction is 
1 divided hy the fraction ; or, it is the fraction inverted. 

8. Division of fhictlons is sometimes expressed, by writing the dividend 

i 5 6 }of2 
above, and the divisor below a horizontal line. Thus, -s> -tj stj qTToI* 

Such expresssions are often called Cbmplex FhieU&na, 

9* 
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SlOt The processes developed in 337, 338, 339, are all in- 
cluded in the following 

^ute for Division of JFractions. 

I. BediLce mixed numbers to improper fractioTis, and integers 
-;n to the form of fractions. 

\ n. Multiply the dividend by the reciprocal of the divisor. 

I 

1' JPJtOBZJSMS. 

^ , 18. Divide H by 10, and fj by 16. /^, /^. 

^ 14. How many yards of gingham ® $^, can be bought for $4 ? 



*^ 16. What is the quotient of 26 divided by || ? SO. 

i * 16. If 12 tea-spoons weigh ^^ of a pound, how much does each 

>^ ^ spoon weigh ? 

^ I ^ 17. Dividef by H, and ^hy A- ih ^^• 

^ ' ""^ 18. At $J a pound, how much tea can be bought for $fj ? ^ lb. 

19. Divide lOf by 25, and 16Ji by 9. ^§.^ Iff. 

20. A locomotive ran 22|- miles in 85 minutes. What was the 
y rate per minute ? /^ mi. 

21. Divide 7f by f and 1^ by f 

22. What is the cost of a pair of skates, if ^ of their cost is (^ ? 

23. How many tunes is 17 contained m 234f ? 13 j^. 
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24. ^, and 5-^ equal what numbers ? 10^ IS. 

> 25. If -jV hu. of salt can be made from 48 gal. of salt water, how 

much salt can be made &om 1 gal. ? 

26. What is the quotient of f divided by 8f ? f . 

27. If -^ bu. of mortar cover 1 sq. yd. of wall, how many square 
yards will 5J- bu. cover ? 63. 

28. Divide llf by 3f , and 16J. by ^. 

^ 29. If 12J lb. of rice cost %\-^, how much will 1 lb. cost ? $^, 

30. How many gallons of oysters, at $lf a gallon, can be bought 
fortll^? 

31. If ff oz. of gold be obtained from 18 cwt. of gold quartz, 
what is the yield from 1 cwt. ? ^ oe. 
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82. A lawyer's clerk wrote 36 pages in 6f hours. How much 
did he write in 1 hour ? 5f page^^ 

33. I bought 14f qt. of yinegar for $ff . What was the price 
per quart ? 

84. At $5|^ a bushel, how much clover seed can be bought for $f ? 

35. If 8| qt. of strawberries can be bought for %^^ what is the 
price per quart ? ^T^ir* 

86. If 1 rod of fence require 74J ft. of boards, how many rods 
will require 1811^ ft. ? 

88. A plank 18f ft. long and ^ ft. thick, contains 2} cu. ft. What 
is its width ? |/e. 
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SECTION 71. 

t 

1. If a ship sails 1 mi. in ^ h., how far will she sail in 14 h. ? 

2. Add 3f , A, l*?*, and 6f . 28j^^j^. 

8. $900 is -^ of what I paid for my house and lot. How much 
did they cost me ? $8^376. 

4. What is the difference between -J and \ ? 

5. A miller paid $2,150^ for l,540j^ bu. of wheat What was 
the price per bushel ? $1^, 

6. A regiment, when it was mustered out of service, consbted of 
305 men, which was -^ of the original number. How many men 
belonged to the regiment at first ? 1^087, 

7. Add A» A, and f 

8. A man having a lot containing }^ A. of land, sold from it 
^ A. to one man, and ^ A. to another. How much land had he 
left? j?^A, 

9. How long must I rent a house at |22j|- a month, to cancel a 
debt of $423 ? 18 f mo. 

10. If J- rm. of letter paper cost $f , what is the price per ream ? 



204 FRACTIONS. 

11. A jeweler melted together | oz. of gold, |- oz. of silver, and 
J oz. of copper. How much did the mixture weigh ? 

12. From 11^ subtract 10^. |^-J. 

13. A o^ I of ♦ of 15} = what number ? 5^^. 

14. A man bought a cow, paying |20|- down, which was ^ of 
the cost. How much did the cow cost ? $22^, 

15. What is the sum of 3j^i, f, 2JV,and 1| ? Pf. 

16. Divide A of ^ by i of 8f. /y. 

17. A farmer has 41 Dai* of rail fence on his farm, fj mi. of 
stone fence, -f^ mi. of board fence, and \ mi. of picket fence. How 
many miles of fence has he on his farm ? 

18. The greater of two fractions is ^ and the less is fj. What is 
the difference ? 

19. At %\-f^ a hundred-weight, how much will it cost to trans- 
port 15 hundred-weight from Buffalo to Boston ? 

20. The minuend is 1^, and the subtrahend is H. What is the 
remainder ? • ^hi* 

21. I sold a quantity of wool for $586f , which was Ij^ times its 
cost. How much did it cost me ? $296^, 

22. How much is ^ of ^ of 4^} of 8J x 4f ? f^. 

28. Bell-metal is composed of f copper and ^ tin. How much 
of each of these metals is there in a church bell that weighs 
^T.? Copper, ^jT.; Tin, ^^T, 

24. Multiply ^ by -^ ; ifby^; ^jS-byH; and^H^y 



25. How much will 19|^ bu. of apples cost, at the rate of |4^ 

for llj bu. ? / j^^ S7f. 

26. How much will 35 men earn in 19J days, at $1t\ a day ^7, ti 

27. How many loads of sand at $f a load, will pay for 290{ 
yards of plastering at ^ a yard ? 93. 

28. How many yards of cloth J yd. wide, will line 23^ yd., 1^ yd. 
wide? 33^. 

29. A seamstress bought a sewing-machine for $56.50, paying 
$25 down. How much must she save from her earnings each 
month, to pay for it in 6 months ? 
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MJ\rT CLASSES OJP' JVITMSB-SS. 

34l> Additdon, sabtroctioii, mnltiplication, and divisioii 
are often calld^d the Fundamenlid Rules of ArUkmetic. 

312i Addition is pattiag toother, and sabtraction is 
taking away, or taking apart ; multiplication is repeated 
addition, and division repeated subtraction of the same 
niuDber, Henoe, addition and multiplication are the 
reverse of subtraction and diviaion. 

343i Converse Operations are those arithmetical pro- 
oesseB which are the reverse of each other. 

CA.^-EL I. 

ConTerse Operations in tbe Fundamental Rules. 

344. The sum of the parts 73 and 48 is 121; ?3-h48^121. 
This sum minus either part ■>. mi~iS—73 \ ^1'^*'^ *^^ 
other part. Hence, 

Addition and subtraction are converse <yyerations. 

345. The product of the factors 67 and 26 is 1482 ; 57 x 
26=1482. 

This product divided by either factor j jjf gl£^57 } eqi^alB 
the other factor. Hence, 

MuUiplication and division are converse operations. 

S4S. From 844, 345, we learn that 

L SUher part is the difference haween the sum and tke oth^ 
part. 
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n. The minuend is the sum of the subtrahend and re- 
mamder. 

m. Hither factor is the quotient of the product divided by the 
other factor, 

IV. The dividend is the product of the divisor and quotient. 

Note 1.— Addition may be proved by subtraction, and subtraction by ad- 
dition. So also multiplication may be proved by division, and division by 
multiplication. 

mOBIiJEMS, 

1. The sum of two parts is 219.5, and one of them is 96.875. 
What is the other ? — 122,625. 

2. The. subtrahend is 27f, and the remainder 16-^. What is the 
minuend ? f- J^^. 

8. What number must I add to 4 rd. 7 ft., that the sum may be 
Imi.? ^Jl'rrci <^h (^^ 

4. The sum of three parts is 298, and two OTthe parts are 47.5 . 

and 5.95.^What is the other part? 7*- ^ ^ 

NoTB 2. — ^Any one of the parts is the difference between the sum and the 
sum of the other parts. 2JI^,65, 

5. The sum of three parts is 43f , and two of them are 17f and |^. 
What is the other part ? y 1^'% 

6. The divisor is .26, and the^quotient .344. What is ISie divi- 
dend? O^^^b 

7. The product of three numbers is 8402, and two of them are 
U 9 and 27. What is the other number ? ^1 f Jlj 

Vj NoTB 3. — ^Any factor is the quotient of the product divided by the pro- 

A duct of the other factors. 

^ 8. The product of three factors is 19}, and two of them are 1^ 1 

and 2}.^ What is the other ? 5^, 

^ 9. The sum of two numbers is 1,765, and their difference is 2§f6. 

:, What is the greater number ? LO 'L^--- ' I 

I NoTB 4. — The sum of two numbers plus their difference equals two time.^^ 
\ the greater number. See BfanuaL / — 1000, ^ 

\ I f\ 10. The sum of two numbers is 71fJ, and their difference is 16^. 
/^ \ What are the numbers ? ^_ HH, ^^i- 
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O^S£2 II. 

Miiltiplication and Division by Faotora of Composite 

Numbers. 

347. Ex. 1. Multiply 67 by 48. solution. 

Explanation.— Since 48 = 6 times 8, 48 -^^^ ^ ^ 

times 67 = 6 times 8 times 67, which is ^ 

3216. -J— 

Ex. 2. Divide 3216 by 48. ^% 

Explanation. — Since 48 is 6 times 8, -^^ 
of any number is ^ of ^ of the number. We 

find J of I of 3216 by dividing first by 8 soLimoif. 

and then by 6. Hence, 3216 [8 



3216 



^ule for Multiplying or dividing by - — '' - 

a Composite JVumber. 67 

Multiply or divide successively by any set of factors of the 
number, 

11. Mtatiply 293 by 24. fy^ 

12. How many squar^ rods are there in a field 41.25 rd. long and 
85 rd. wide? ^^'^ 1443,75. 

18. How much will 4.5 bu. of wheat cost, at |1.93} a bushel ? 
(45=9x.5.) $8.71875. 

14. Divide 2124 by 72. ^ ^ /" / ^ 

15. A peat company sold 54 tons of peat for $202.50. What 
was the price per ton ^ Jf ^ V C* $8.75, 

16. A farmer sowed 38 bu. 2 pk. of barley on 28 A. of land. 
How much did he sow to the acre 'i>^/ ^J^ IJm. 1 ph. 4 3*. 

17. A man cleared 13| A. of woodland, cuttiag 49 cords of wood 
to the acre. How many cords did he cut ? *V J/^ 

18. If 6.4 tons of porcelain clay cost $112, what is the cost of .81 
of a ton? fl%lQ,,lf\%, ^'^-^n- 
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C-A.SES III. JL— 
Multiplication and Division by Aliquot Parts. 

348. An Aliquot ^art of a number is any one of its 
exact divisors. Thus, 5 is ^ of 10, 4 in. are ^ ft, 6 h. are \ 
da., etc. 

The aliquot parts of any number may be found by divid- 
ing that number successively by 2, 3, 4, 5, 6, etc. 

319. The Unit of an Atiqtiot ^art is that number 
which is divided to obtain the part. 

350* TABLE OF ALIQUOT PARTS. 



Aliquot Parts of 



One half is 
One third is 
One fourth is 
One fifth is 
One sixth is 
One eighth is 
One tenth is 
One twelfth is 

etc 



i 

* 

i 



A 



10 



5 

^ 

2 
If 

1 



100 

or 

$1.00 



50 

25 
20 



1000 



500 
333J^ 
250 
200 



12J 125 
10 J 100 



ITon 

of 
20001b. 



1000 



500 

400 
333^ 
250 
200 



ift., 

or 

1 doz. 



6 
4 
3 



lib. 

of 

16 oz. 



8 OZ. 
4 oz. 

2oz. 



lyd. 



1 ft. 6 in. 
9 m. 

4 J in. 



1 A. 



80 sq. rd. 

40 sq. rd. 
32 " 

20 sq. rd. 

16 " 



SOLUnOK. 



9S7000 \6 
156166} 



351. Ex. J. Multiply 937 by 166f . 

Explanation. — Since 166| is J of 1000, 
166 1 times any number is ^ of 1000 times 
that number. We therefore multiply 937 
by 1000, and divide the product, 937000, by 6. 

Ex. 2. What will 40 sq. rd. of land cost, at |275 per 
acre ? 

Explanation. — Since |275 is the price of 
1 acre, 40 sq. rd. or | A. will cost ^ of $275. 
We therefore divide $275 by 4 

Ex. 3. Divide 2775 by 33^. 

Explanation. — Since 33| is | of 100, 
33| is contained in any number 3 times as 
many times as 100 is contained in that 
number. We therefore divide 2775 by 
100, and multiply the quotient, 27.75, by 3. 



SOLUTION. 

S275 [4 . 
$68.75 



SOLUTION. 

27.76 
3 

88.25 
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Ex 4. If 4 eggs cost $.11^ what is the somnov. 
price per dozen ? $,11 

Explanation. — 4 eggs are ^ of a dozen^ ^ 

and 1 dozen eggs cost 3 times as much as $,S3 

\ dozen. We therefore multiply $.11, the 
price of \ dozen, by 3. 

352i These illustrations are sufficient to establish the 

following 

* 
Hutes for Multiplying and Dividing by Miquot ^arts. 

I. The multiplier an aliquot part 

1. When the unit of the aliquot part is any power of 
10 : — Multiply by the unity and divide the product by the num- 
ber of aliquot parts in the unit, 

2, When the unit of the aliquot part is 1 : — Divide by the 
y number (f aliquot parts in the unit, 

n. The divisor an aliquot part. 

1. When the unit of the ahquot part is any power of 
10 : — Divide by the unit, and multiply the quotient by the num- 
ber of aliquot parts in the unit, 

2. When the unit of the aliquot part is 1 : — Multiply by 
ihe number of aliquot parts in the unit, 

19. Multiply 864 by 1 J. ^ ' tf 20. Divide 455 by IJ. '"^ 

21. How much will 12 J bu. of 
millet cost, at |3.42 a bushel ? 

28. What is the product of 
883i times 198 ? ^ C ' ^ 

25. How much will S^ A. of 
land cost, at |92 an acre ? y 

27. Multiply 7.14 by 16|. 



< o 



22, If 12J bu. of millet cost 
$42.75, what is the price per 
bushel? V</L 

24. What is the quotient of 
66000 divided by 833J ? / ^/ ; 

26. If 83J^ A. of land cost $7666- 
.66|. what is the price per acre ? J 

28. Divide 119 by 16f- / , 



29. How many bushels of potatoes, at $.88J a bushel, can be < 
bought for $19.50 ? >- ^ -J-^^^.. ..^ - 58.5, 
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7 ^^ 

80. At $.06J a dozen, how much will 144 dozen clothea-pins cost? 

81. At $.35 a yard, how much will 37.75 yards of shirting come 



to? 1 1/ $9.43 f. 

82. What is the cost of 876 bushels of com, at $1.12J^ per bushel? . 

88. How much will 625 bushelsT OT pdtaroes"c(^ to, &t 1^.76 a o 
bushel? ($l-li=$f=|.75.) P2,^^.rj.y ^^.i'-7G'^^_ ^ 

84. How much will 250 lb. of iron cost, at $65 a ton ? $8JH. -^ 

85. If Itr costs 1488 to bufld 66f rd. of Macadamized road, how ^ 
much will it cost to build 88J^ rd. ? $603.75. ' 

86. A giurdener raised 28 bu. of strawberries from a piece of land 
8 rd. long and 4 rd. wide. What was the yield per acre ? 115 bu, 

X 4/r3'^ ^T-^ SECTION II. 

CA.SJB3 I. 

Decimals to FraotioiiB, and Fractions to Decimals. 

353. All decimals may be written in two forms, the deci- 
mal and the fractional. Thus 7 tenths is .7 or /^ ; 59 thou- 
sandths is .059 or ■^%%j^ ; 3 ten-thousandths is .0003 or 
y^l^^, etc. In the decimal form the denomination or unit 
is indicated by the position of the decimal point, and in the 
fractional form it is expressed by the denominator. 

Ex. 1. Express .075 in the fractional form. 

Explanation. — ^We write the number BOLunoif. 

without the decimal point, and express .0 76 =^ ^ihf = t^ 
its denomination or unit by the known 
denominatcH*, 1000. 

SOLUTIOK. 

Ex. 2. Reduce .008^ to the .0 Si=j^^jy = yf f ^ = ^^j^ 
fractional form. v 
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Ex. 3. Eeduce | to the decimal form. 

Explanation. — Since J egresses the quotient solutiow. 

of 7 divided by 8, we annex decimal ciphers to J ^ 

7, and divide by 8, as in division of decimals. '^7S 
(See 152.) 

354. From the&e e^lanations we deduce the following 

Idules for the Converse deductions of Decimals and 

Fractions. 

L A decimal to a fraction. 

Write the. given number of decimal units, omit the decimal 

point, and express the denomination or fra/ctional unit by a 

denominator. 

n. A fraction to a decimal. 

Annex a decimal cipher or ciphers to the numerator, and 
divide by the denominator. 

BItOBIiEMS. 



1. Reduce .875 to a fraction. 
3. What fraction equals .16f ? 

6. Reduce 6.75 to a mixed 
fractional number. 

7. .00004 of a mile= what frac- 
tional part* of a mile ? 



2. Reduce f to a decimal. 

4. What decimal equals ^? 

6. Reduce 6} to a mixed deci- 
mal number. 

8. Yzhs^ of a mile = what deci- 
mal part of a mile ? 



9. Reduce ^ T. to the decimal of a ton. ,01875 T. 

10. What fractional part of a day = .2f da. ? ^ da. 

11. Reduce .06875 to the fractional form. 

13. Reduce 7^ to a mixed decimal number. 7.075, 

13. What fractional part of a cord equals .85 cd. ? 

14. Reduce ^^ to a decimal. .8^ or -S8^^ or .SSJ^^. 

Note. — Sometimes the decimal is inteiminable. In such cases a fraction 
may be written after the decimal figures ; thus, .8^, .78| ; or the quotient 
may be carried to any desired number of decimal places, and the sign 4- 
placed after it to show that the division is incomplete, or that there wa« a 
remainder after the last decimal figure of the quotient was obtained. Thus, 
t = .666+; f = .428671+. See Manual. ^ /'( i 
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cjl&:ei II. 

Denominate Decimals to Compound Numbers, and Com- 
pound Numbers to Denominate Decimals. 

355* Ex. 1. Eeduce .75 rd. to a compound number. 

Explanation. — ^We reduce the solution. 

.75 rd. to yards by multiplying 'J^ ^^* 

by 5.5 ; the decimal part of this — — 

result, .125 yd., to feet by multi- ^ ^^ ^ 

plying by 3 ; and this result, — 

.375 ft., to inches by multiplying ^i ^ 5 yd. 

by 12, as in reduction of com- — — 

pound numbers (see 225). The * 72 

4 rd. and 4.5 in. taken together 

form the required compound 4^5 OOm. 

number, 4 rd. 4.5 in. l^ence, .75 tyZ. = 4 yd, 4.5 m 

Ex. 2. Eeduce 2 pk. 3 qt. 1 pt. to the decimal of a bushel 

Explanation. — We write o^„t««^^ 

soLimoN. 

the denominations in order l,0pt.\2 

in a column, with the lowest ^ ^ i g 

at the top. We reduce the 2A3 75r)k I A 

1 pt. to the decimal of a — ^-^ ^ 

quart by dividing by 2, as .60937 5 hu, 

in division of decimals, and Hence, 2pk,Sqt, lpt,=. 609375 du. 
annex the result to the 

quarts, making 3.5 qt. We reduce the 3.5 qt. to the deci- 
mal of a peck by dividing by 8, and annex the result to the 
pecks, making 2.4375 pk. We then reduce this result to 
the decimal of a bushel by dividing by 4, as in reduction of 
compound numbers. (See 225.) 

Ex. 3. Beduce 4 yd. 4.5 in. to / /^^r^i^i} 

the decimal of a rod. 0375n ~\3 

Explanation. — Since there are -^— — - ' ^ - 

ft. in the compound number, -^^^^ 2/^' 

we write a cipher in the place of 

feet in the column, and then ^^^ 

• S7 ^ 

proceed as in Ex. 2. 



5.5 
.75 rd. 
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S56* From these explanations we deduce the following 

^utes for the Converse deductions of denominate 
Decimals and Compound JVlembers. 

L A denominate decimal to a compound number. 

1. Multiply the decimal by the number which it takes of the 
next lower denomination to equal one of the given denomination. 

2. Treat the decimal part of the product thus obtained in the 
same manner, and also the decimal part of each succeeding 
product, untU there is no decimal in it, or until the lowest de- 
nomination is reached. 

3. Write the integral parts of the several results and the final 
result in order, for the required compound number. 

n. A compound number to a denominate decimal. 

1. Write the denominations of the compound number in a 
column, with the lowest at the top. 

2. Divide the lowed denomination by the number which it 
takes of that denomination to equal one of the next higher, and 
annex the resuU to the given number of the next higher denomi- 
nation. 

3. Treat the result thus obtained, and each succeeding result, 
in the same manner, until the whole has been reduced to the 
required denomination. 

JPBOBIiEMa. 



16. In .8 lb. Troy there are how 
many ounces and pennyweights ? 

17. Reduce .21675 of a ton to a 
compound number. 

. 10. Reduce .36 of a bushel to a 
compound number. ' . v ■/ 



16. 9 oz. 13 pwt. are what part 
of a pound Troy ? 

18. Reduce 4 cwt. 33 lb. 8 oz. 
to the decimal of a ton. 

30. Reduce 1 pk. .64 pt. to the 
decimal of a bushel. 



31. How many days and hours in .75 of the year 1876 ? 
33. What part of a diurnal revolution does the earth make in 
15 h. 50 ntin. 34 sec. ? M. 
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23. How much wheat must be sowed upon .85 of an acre, at the 
rate of 1 bushel to the acre ? S pk, S qt. ,Ji,pt, 

24. What part of a rod = 2 yd. 2 ft. 8 m. ? .5. 
26. Reduce 4 da. 4 h. 48 min. to the decimal of a week. 

26. Reduce .45 of a cord to a compound number. S cd,ft 9,6 cu,Jt. 

OA.SES III. 

Denominate Fractions to Compound Numbers, and Com- 
pound Numbers to Denominate Fractions. 

357* Ex. L Eeduce j\ sq. mi. to a compound number. 

Explanation. — boltition. 

We reduce the ^i^sq.mi. x 6^0 = ^ff^ =2S2/jA. 

Wsq. mi. to acres, ?^^. x 160 = i-ff^ = 116-fy-8q. rd. 

bymultiplyingby j^-sq.rd. x SO^ z=z^x^ = ll sq.yd. 

640 ; the fraction- Hence, ^ 9q. mi. = 2S2 A. 116 9q. rd, 11 sq. yd. 
al part of this re- ^ ■ 

suit, j\ A., to square rods, by multiplying by 160 ; and tiie 
fractional part of this result, j\ sq. rd., to square yards, by 
multiplying by 30| (= 30.25) ; as in reduction of compound 
numbers (see 225, 1.) . The 232 A., 116 sq. rd., and 11 sq. 
yd., taken together, form the required compound number. 

Ex. 2. Eeduce 22 h. 13 min. 20 sec. to the fraction of 
a day. 

Explanation.-'- sonmoir. 

We reduce the ^0 lec. -ir 60 == ^^^ ^min. 
20 sec to the ^^ *^^^' "^ ^ ^^^- ~ ISfmin. = ^ rmn. 
fraction of a min- ¥mvn. ^60 = ^y^^ = fh. 
ute, by dividing ^^h. + fh. = 22^h. = H^h. 
by 60, and aonex ^F^- ^^^ = m = If f«- 
or add the result Hence, 22 h. 13 min. 20 sec. =^^da. 

to the minutes, 

making 13| min. We next reduce the 13| min., = ^^ min., 
to the fraction of an hour, by dividing by 60, and add the 
result to the hours, making 22| h. We then reduce this 
result, 22| h. = ^§tt h., to the fraction of a day, by dividing 
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y 



by 24, as in reduction of compound numbers (see 225, IE.). 
The final result, \^ da., is the denominate fraction required. 

358. From these examples we deduce the following 

fdules for the Converse deductions of Denominate 
Inactions and Compound JVumbers. 

L A denominate fraction to a compound number. 

1. Multiply the fraction by t?ie numJber which it takes of the 
next lower denomination to equal one of the given denomination, 

2. Treat the fractional part of the product thus obtained in 
the same manner, and also the fractional part of each succeed- 
in^ product, until there is no fraction in it, or until the loujest 
denomination is reached. 

3. Write the integral parts of the several results and the final 
result in order, for the required compound number. 

U. A compound number to a denominate fraction. 

1. Divide the lowest denomination by the number which it 
takes of that denomination to equal one of the next higher, ex- 
press the result in a fraction, and annex it to the given number 
of the next higher denomination. 

2. TVeal the result thus obtained, and each svx:ceeding resuU, 
in the same manner, until the whole has been reduced to the re- 
quired denomination. 



Pit OB 

27. In.$^ how many cents and 
mills? . fy- '> 

29. l^dtice -^ of a ream to a 
compc^nd number. 

31. Iledace£^ to a compound 
number. 

38. Reduce f of a square mile 
to a compound number. 



Jj JE JSSC S . 

28. In 31 cents 2.5 mills how 
many dollars ? 

80. Reduce 10 quires 16 sheets 
to the fraction of a ream. 

82. Reduce 10 s. 7 d. 2 far. to 
the fraction of a pound. 

34. Reduce 426 A. 106 sq. rd. 
20 sq. yd. 1 sq. ft. 72 sq. in. to the 
fraction of a square mile. 
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85. What part of a bushel is 3 pk. ^ pt. ? ^^. 

36. A tobacco grower had \i of an acre of tobacco, which yielded 
at the rate of a ton to the acre. How much tobacco was in the 

^ crop ? 18 cwt S3^ lb., or 1833 j. lb. 

37. If 11 silver forks weigh 1 pound of silver, how much will 1 
set weigh ? 6 oz. 10 pwt, 21^-^ gr, 

88. What part of a hogshead is 60 gal. 2 gi. ? 

39. Whafc part of a bissextile year is 219 da. 14 h. 24 min. ? f. 

40. How many powders of 12 grains each will )- ounce of qui- 
nine make ? 



■ • » • » 



■r 



SECTION III. 

1>1^ICB, QZrAJVTITT, AJVD COST. 

359* In all transactioiis of purchase and sale, and of 
labor and wages, four elements are considered, viz., Fjrice, 
the Unit of Price, Quantity, and Cost. 

360* ^^ce is the sum paid or allowed for a unit, or a 
fixed number of units of the commodity; as one, a dozen, 
a hundred. 

361. The IThit of !Pnce is the number of units of the 
commodity upon which the price is based. 

362. Quantity is the number of units or parts of a unit 
of the commodity. 

363* Cost is the whole sum paid or allowed for the 
entire quantity. 

oa.sk I. 

Price and Quantity given, to find Coat. •J^J^"' 

361. Ex. 1. At 13.50 a day, what sum 17% 

can a mechanic earn in 17| days ? ^75 

Explanation. — In this example 1 day ^ 

is the unit of price. In 17| days a man 2625 

oan earn 17| times as much as he can in 24,50 

1 day, or 17| times $3.60, which is ^^^ 

$62,121 $62,125 
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SOLimON. 

760 = 7.60 hundrwU 
$1.75 

7.60 - 

10500 
1225 



, $18^0 

BOLUnOlf. 

1968-^ 1000z=L968 

$^3.75 
1.968 

35000 » 
26250 
39375 
4375 



Ex. 2. How much will 760 strawberry plants cost^ at $1.76 
a hundred ? 

Explanation. — Since in this ex- 
ample 1 hundred is the unit of 
price, we reduce the 760 to hun- 
dreds, which we do by dividing by 
100. Since 1 hundred plants cost 
$1.75, 7.60 hundred plants will cost 
7.60 times $1.75, or $13.30. 

Ex. 3. How much must I pay 
for 1968 hop poles, at $43.75 
per thousand ? 

Explanation. — Since 1 thou- 
sand is the unit of price, we 
first reduce 1968 to thousands, 
and then proceed as in Ex. 2. 

Ex. 4 How much 
wiU 3754 pounds 
of flax cost, at $40 
per ton ? 

Explanation.— 
Since 1 ton (=2000 
pounds) is the unit 
of price, we first re- 
duce 3754 pounds to tons, which we do by dividing by the 
factors 1000 and 2 (see 347). We then multiply $40, the 
price of 1 ton, by 1.877, the number of tons, as in Ex. 1. 
Hence, 

Theprodwi of the price multiplied by the number of units 
of price equals the cost. 

ntOBZMMS. 

1. How much will 183.76 A. of land cost, at $56.25 per acre ? 

2. A lady bought | yd. of velvet, at $4.50 a yard. How much 
did it cost her ? $2.81^, 

10 



S 8 6.10 



SOLUTIOK. 

3754-^2000 = 3.754^2 = 1.877 

1.877 
$40 

$75,080 
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8. How much will 385 lb. of beef cost, at $11.50 per hundred 
weight ? m.^^. 

4. A builder bought 15,650 brick, at |9.50 per thousand. What 
was the cost ? f 148.67^. 

5. At $8.50 a ton, how much will 4,680 lb. of plaster cost? 

365* A written statement containing a list of goods sold 
and their prices and cost, with the names of buyer and 
seller, and the date of the transaction, is a BiU. Finding thei 
cost of each item or article, is Extending the Bern; and the 
total cost of the items is the Footing. v 

Extend the items, and find the footings in the following 
bills: 

38au^ ^ James Itarsona. 

^ „ .3S4e. Jea, .— ^^ /.SO^ .yS 

/S „ ^o^ee ii/u^, „ ./^ S.40 

S „ ^(Su^^<pf„ „ ./^- M 

2ie/^,S^^, ,, ,SS. .SS 

/ ^ioom, , •S/ 

7. JptllngfieW, J^^ 6, /d'fp. 

3Sou^ ^ ISrotDtt ^ STljotnas. 

/S ye/, %/^^Ufnaa 0%in^^ ._„ _. ^^ ,/S 

P ,, %/Hei4n&, 3^oytt4 t^^^, --. ^, /.'M 
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CA&Si II. 



Price and Coat given, to find Quantity. 



BOLUnOK. 



$122.9 2 
112 

109 

66 



$.56 
219i 



632 
60U 



$86.10 
i376 



= i 



BOLunow. 

9i 3.7 5 



i,236V 
39376 

29760 
26260 

36000 
36000 



1.9 68 

1000 

.1968.000 



366* Ex. 1. How many pounds 
of wool, at $.56 a pound, can be 
bought for $122.92 ? 

Explanation. — Since $.56 will 
buy 1 pound, $122.92 will buy as 
many pounds as the number of 
times $.56 are contained in $122.9% 
which is 219^ times. 

Ex. 2. How many hop poles can 
be bought for $86.10, at $43.75 per 
thousand? 

Explanation. — Since $43.75 will 
buy 1 thousand poles, $86.10 will 
buy as many thousand poles as the 
number of times $43.75 are con- 
tained in $86.10, which is 1.968 
times. 1.968 thousand = 1.968 x 
1000 = 1968. 

Ex. 3. At $95 a ton, how many 
pounds of iron can be bought for 
$83.60? 

Explanation. — Since $95 will buy 
1 ton, $83.60 will buy as many tons 
as the number of times $95 are 
contained in $83.60, which is .88 of 

1 time, or .88 T. We reduce the .88 T. to pounds, by mul- 
tiplying it by 2000, and obtain 1760, the required number 
of pounds. Hence, 

The qwotierd of the cost divided by (he price of a unU equaU 
the number of unUa of price. % 



$83£0 
760 

760 
760 



BOLUTIOK. 

$95 



^8 
2000 

1760.00 
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PnOBLEXS, 

8. At $56.25 per acre, how many acres of land can be bought 
for $10336.50 ? -X 183.76. 

9. How many gallons of molasses, at $.87J a gallon, can be 
bought for $27.56i ? - J// tT 

10. My winter's supply of coal cost me $48.47, at $9.25 a ton. 
How much coal did I buy ? . 5 T. 480 lb, 

11. A butcher received $44.27J for 385 lb. of beef. How much 
did he receive per hundred-weight ? w ' f 11.50, 

13. A brick-maker sold brick at $9.50 per thousand, and received 
$148.67f How many brick did he sell ? J 15,650. 

18. How many pounds of plaster, at $3.50 per ton, can be 
bought for $8.19 ? J 4,680. 

CA.SK3 IIlJ \, 'V^ViS 
Quantity and Cost given, to find Price. 
367. Ex. 1. If 65 army wagons solution. 

cost $23725, what is the price of ^%l^^\ — 

.one wagon ? ^$366 

Explanation. — One wagon will 390 

cost ^-g as much as 65 wagons. 
Since 65 wagons cost $23725, 1 g25 

wagon will cost ^^ of $23725, which 

is $365. 

Ex. 2. If the transportation of 425 lb. of freight cost 
$11.22, what is the price per cwt. ? 

Explanation. — Since 1 cwt. (= sonmoN. 

100 lb.) is the unit of price, we first ^2 5 U). = 4.2 6 euA. 

reduce the 425 lb. to cwt Since ^^i'io\ ^^^ 

the transportation of 4.25 cwt. costs ^- ^ ^-^ 4 

$11.22, the transportation of 1 cwt. Usq 

will cost as many dollars as the 

1 700 
number of times 4.25 is contained 7700 

in 11.22, which is 2.64 times, or 

$2.64. ^ 






.' ■-> 
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Ex. 3. What is the price per ton for hay, when 1680 lb,_ " 

cost $12.18? SOLUTION. -^/. ^*'' ^ 

Explanation.— Since 1 ton (= 16801b.-^ 2000z=i.8Ji. T. 



2000 lb.) is the unit of price, we $1 2.1 8 
first reduce 1680 lb. to tons. We ^i- 



.8U 



$11^60 



now have $12.18 the cost of .88 T., 81(8 

and we find the cost of a ton, as ^^^ 
in Ex. I., by dividing the cost by 1^2^ 

the quantity. Hence, i-^^ 

The qvotierU of the cost divided by the quardiiy expressed in 
uniis ofprice, equals the price. 

PMOBZJSXS, 

14. What price per acre must be paid for 188.76 acres of land, 
to have it cost $10336.50 ? » $56.25, 

15. If f yd. of velvet cost $2.81 J, what is the price per yard ? 

16. At $11.50 per cwt., how much beef can be bought fo^ 
$44.27^^ ? -i S85lk 

17. If I pay $148.67J for 15650 brick, what is the price per 
thousand? ^^ $9,50. 

18. What is the price per ton for plaster, when 4680 lb. cost 
$8.19 ? $3.50. 

368* Upon the principles deduced in 361, 366, 367, are 

based the 

^ules for the Converse Operations in ^rice^ Quantity, 

and Cost. 

L Price and quantity given, to find cost. 
Beduce the quardity to units of price, and multiply the price 
by this resuU. 

n. Price and cost given, to find quantity. 
Divide the cost by the price of a unit. 

in. Quantity and cost given, to find price. 

Reduce the quantity to units of price, and divide the cost by 

this result. 

Note 1.— In business, the abbreyiation G. is often used for 100^ and M. 
for 1000. See Manaal. 
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PMOBZEMS. 

19. How much will 3 llO o^3f opium cost, at $4.75 a pound I 

NoTB 2.— Since 1 pound is the unit of price, we reduce the ounces to the 
decimal or fraction of a pound. 

30. $16.62^ will buy how many pounds of opium, at $4.75 a 

pound? -; v^^- %. -^-Iri^ ih^ 

21. An apothecary paid |16.62j|^ for 3 lb. 8 oz. of opium. What 
was the price per pound ? T^ ^ -^ ^, ^ ^ * 

22. I bought 'W5 pickets for my door-yard fence, at $1.1 2i|- per 
C. How much di& they cost me ? X , $8.^f, 

^ 23. At $4,50 a yard, how much velvet can be bought for $2.81 J ? ^ 

24. How much will a cigar maker receive for making 18,^50 ^ 
cigars, at $7.50 per M. ? )tx • : -» ^^ ^ $100,87 f. >^ 

25. A farmer sold 8,575 pounds of hay, at Jtl2.50 a ton. How c^ 
much did he receive for it ? *" • t ^ ^ ^ ^ 

26. A hotel keeper paid $22.34| for hay,at $12.50 per tonj^^ow 
many pounds did he buy ? '^ * % ^^ i^ i * 7 ^ "* 

27. A teamster paid $22.34| for 3,575 pounds of hay. What 
was the price per ton ? ', / ^ ^^P 

28. A man dug a cellar 28 ft. long^ 24 ft. wide, and 8 fir. deep, at 
$.66f a cubic yard. How much did the job amount to?/?Z {^ jL^i 

29. When wood is $3.75 per cord, how mudh can be bought for -;; 
$2.81 J? ^cd. - 

30. A hardware merchant paid $61.68| for 27^^ gross of ward- 
robe hooks. What was the price per gross ? $2^5, 

31. A farmer paid $196.42 for 10,675 black-ash rails. What was 
the price per C. ? J ^ , '/) $1.8Jt, 

32. A potter bought 6,720 lb. of porcelain clay, at $18 a ton. 
How much did it cost him ? $60,48, ^ 

33. A plank-road 5 mi. 235^2 rd. long was built, at a cost of 
$12473.62J. What was the cost per mile ? $2, 175, 

34. A merchant paid $250.04 for the gas burned in his store in 
one year, at $4.75 a thousand feet. How much did he burn ? l"^ [m 

35. A paper manufacturer paid $46.25 for 1,480 pounds df rag& 
What was the price per ton ? ^ \ ' $62M. 
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36. Afc 10 s. 4 d. sterling per bushel, how much will 59J bu. of 
wheat cost ? £30 U «. 10 d. 

37. If it costs $170.10 to stereotype a book of 262 pages of 
lf080 ems each, how much is that per 1^000 ems ? $S2j^. 

88. How much lumber, at $24 per M., can be bought for $258 ? 

10.76 M. 



» ■ ♦ • « 



SECTION IV. 

36d* The method of stating, in order, the reasons for all 
the different steps in the solution of problems, is often called 
Solving Problems by Analysis, See ManuaL 

Ex. If 3 barrels of flour cost $34.50, how much will 8 
barrels cost ? 

ExFLANATioN.^1 barrel will cost | as much solution. 

as 3 barrels, and 8 barrels wiU cost 8 times as SS4.50 [3 

much as 1 barrel. | of $34.50, the cost of 3 $11,50 

barrels, is $11.50, the price of 1 barrel ; and 8 

8 times $11.50, the price of 1 barrel, is $92, $g200 
the cost of 8 barrels. Hence, 

870« ^ute for Solving Problems by A.nalysts, 

I. Frcym the number and value of the things given, find the 
valve of a unit of the thing required. 

n. From this value, find the value of the entire number of 
units of the thing required. 

PBOBZJBMS. 

1. If 6 men lay 21 rods of stone-wall in a day, how many rods 
can 9 men 'lay? ? /, i^ " 

2. If 9 men lay 81.5 rods of stone-wall in a day, how many rods 
can 6 ^len lay ? ^ / 

8. If 6 men lay 21 rods of stone-wall in a day, how many men 
will be required to lay 81.5 rods ? 
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4. If 9 men lay 31^ rods of etone-nall in a daj, how many men 
will be required to lay 21 rods ? ^ ry\,*~''^ ' 

5. When f yd. of velvet costs |6, how much will J yd. cortt A^^ - 
\ 6. If I T. of hay costs $13- 7S, what wiU 1,74B lb. cost ) 

7. If 30 men can do a piece of work in 12 dajH, tow many days 
will it take IB men to do 3^ times aa much work ? / ^^ 

8. If 3 lb. 10 DZ. of wool make aj yd. of cloth IJ- yd. wide, how 
mach wool will it take to make 150 yd. Ij- yd. wide ? 

Note.— More practice can be liad, by solviiig the convene of each ot the 
"^ last four problema. - ' , n / 



\ 



; SEOTIOH 7. 

371 • i'he circumference of 
any circle may be divided ^. ^ ■\ 

into 360 equal parts, called -^^ ^ 
degrees. (See 212). 

The equator of the earth ^ w 
maybe divided into 24 equal | _j 
parts of 15° each (360° -=- " ' 
24 — 15°), as shown in Uie 
cut. Since the earth re- 
volves on its axis from west 
to east once in 24 h. (=1 da), 
the sun appears to passronnd 
the earth from east to west 
in the same time. b» h unaL 
Since the stin appears to 
in 24 h., it appears to pass c 

15' (=b'ij of 16°) in 1 min., and 16" {=sb °^ 1^*) ™ ^ ^^^ 
Consequently, all places on the earth change their relative 
position to the snn 16° in 1 h., 15' in 1 min., and 15" in 
1 sec. ; and the relative position of any place to the son 
determines the time at that place. 




IS8 round the earth (360°) 
r 15° (=3^ of 360) in 1 h.. 



// 
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LONGITUDE AND Tli 
372* TABLE OF LONGITUDB AND j @ 

15° difference in longitude makes 1 h. di£ 
15' " " " " Imin. 

15" " " " ** Isec. , 

373* Ex. 1. The difference in time bet^ 
and London is 5 h* Y min. 46 sec. WhatSc$ me difference 
in longitude. 

Explanation. — Since every second solution. 

of difference in time makes 15'' 5 h. 7 min. 4.6 sea 

of difference in longitude ; every ^^ 

minute of difference in time, 16' of 76° 66' SO 
difference in longitude; and every hour of difference 
in time, 15° of difference in longitude ; and since either 
factor maybe used as the multiplier, we multiply 5 h. 7 min. 
46 sec. by 15. The result, 76° 56' 30", is the required differ- 
ence in longitude. 

Ex. 2. The difference in longitude between Washington 
and London is 76° 56' 30". What is the difference in time ? 

Explanation. — Since every boltttion. 

15° of difference in longitude 76"" 56' 30" \^15 
makes 1 h. of difference in 6 h, 7 min. 4 6 sec. 

time; every 15' of difference in 

longitude, 1 min. of difference in time ; and every 15" of 
difference in longitude, 1 sec. of difference in time ; we 
divide 76° 56' 30" by 15. The result, 5 h. 7 min. 46 sec, 
is the required difference in time. 

874, "Rules for the Converse "Reductions of difference 

in Zongitude and Time. 

L Difference in Time to Difference in Longitude. 
Multiply the Hme hy 15; observing that when secondsy min- 
utes, and hours of time are muUiplied, the respective products 
are seconds, minutes, and degrees of longitude. 

n. Difference in Longitude to Difference in Time. 

Dimde the longitude by 15; observing that when degrees, 

10* 
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linvies, and seconds of longitude are dimded, the respective 

quotierUs are Jiours, miniUeSy and seconds of time. 

Note.— The time is later at the easterly, and earlier at the westerly of any 
two given places. 

mOBZJEMS. 



1. The difference in time be- 
tween Chicago and New York is 
55 min. 44 sec. What is the dif- 
ference in longitude ? 

8. When it is 12 o'clock M. at 
St. Louis, it is 1 h. 20 min. 24 
sec. P.M. at Portland, Me. What 
is the difference in longitude ? 

5. It is 1 h. 2 min. 52 sec. 
P.M. at Richmond, Va., 77° 27' 
W.,when it is 12 o'clock M. at 
St. . Paul, Minn. What is the 
longitude of St. Paul ? 

7. When it is 12 o'clock M. at the Island of St. Helena, 5° 54' W. 
longitude, what is the time at Washington, 77° 8' 80" W. longitude? 

8. The time at Quito, 78° 60' W,, is 1 o'clock P. M., when it is 
10 h. 7 min. 20 sec. A. M. at Sacramento City. What is the longi- 
tude of Sacramento City ? l^^"" W. 



2. The difference in longitude 
between Chicago and New York 
is 18° 56'. What is the differ- 
ence in time ? 

4. St. Louis is 90° 25' west 
longitude, and Portland is 70° 
19' west. What is the difference 
in time? 

6. When it is 12 o'clock M. at 
St. Paul, 93° 10' W., what is the 
time at Richmond, 77° 27' W. ? 



■♦♦♦ ♦» 



SECTION VI. 

I^BTIByr T!R01^ZBMS IJ\r COJ\rrJS!RSB 

01'B1R;± TIOJ\rS. 

1. The product is 55^, and the multiplier 4f . What is the mul- 
tiplicand ? ij^|. 

2. A farmer sheared 259 lb. of wool from 56 sheep. What was 
the average weight of the fleeces ? 

8. How much carpeting will be required for a flight of stairs of 
17 steps, each 10 in. wide and 8 in. high ? Sj^ yd. 
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4. Reduce .06875 to the fractional form. ;ju^. 

5. Reduce 18f sq. rd. to the decimal of an acre. .115 A, 

6. How many pounds of potash, at $85 a ton, can be bought for 
$37.18f ? 875. 

7. How many inches are there in .OOJ of a mile ? 211.2. 

8. A farmer raised 23 bu. 2 pk. 5 qt. of clover seed, and sold it 
at $6.50 a bushel. How much did he receive for it ? $153.77. 

V 9. Four men paid $575 for a thrashing-machine. A paid $175, 
]3, $125, and C, $140. How much did D pay ? /^/>; 

10. It cost $4,812 to dig a sewer If mi. long, 6 ft. wide, and 
10 ft. deep. What was the price per cubic yard ? $.21, 

\ 11. A butcher bought three beeves on foot, weighing 1,463 lb., 
1,521 lb., and 1,584 lb., at $5.75 per cwt. How much did they cost 
him? -, //^ -^ lL'l^ Lp^ 

12. I paid an ice dealer $8.10 for supplying me with 15 lb. of 
ice daily, Sundays excepted, tor 24 weeks. What was the price 
perC? ^-^^i.. 

V 13. The product of ^ye factors^ is 13, and four of them are 4f, 
1.25, i, and 2. What is the other factor ? 6 '^ y 

14. A blacksmith paid $170.45 for 3,896 pounds of bar-iron. 
What was the price per ton ? $87.50. 

\ 15. When it is 20 min. past 8 o'clock P. M. at Albany, ^. Y., 

73° 42' W., what is the time at Athens, Greece, 23° 44' E. f y - .^ ^. i L 

16. A rectangular-shaped form of 72.4 acres, is 90.5 rods wide. 
What is its length ? 128 rd. 

17. What is the rate of speed of a railroad train that runs 117 
mi. in 5 h. 12 min. ? 22.5 mi. per hour. 

18. A dealer bought 417 T. of coal by the long ton, at $4.65 a 
ton, and sold it at $5.75 per short ton. How much did he gain by 
the transaction ? $7Ji6.JtS. 

19. A cabinet maker paid $112.50 for cherry lumber, at $60 per 
M. How much did he buy ? ^ 1,875 ft. 

\ 20. Reduce -A^ to a decimal. J^ 

21. From Dayton, Ohio, due south to St. Marks, Fla., is .024^^ of 
the earth's circumference. How many miles is it ? 601*69^, 

>s. 22. Reduce 17 cwt. 44 lb. 11 oz. to the fraction of a ton. 
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23. A gardener bought 45 bushels of potatoes when they were 
worth $.56^^ a bushel, agreeing to pay in kind, bushel for bushel, 
the next year. At the time of making payment, potatoes were 
worth I.87J a bushel. How much did he lose by the transaction ? 

24. My parlor is 13 ft. x 19 ft. 6 in., and I wish to carpet it with 
Brussels carpeting, which is 26 inches wide. How much will my 
carpet cost, at $1.87i|- a yard, running measure ? 

25. How much gold can be obtained from a ton of quartz rock, 
if it yields -yj^ of its weight in gold ? Sib, 10 os, ISpwU 8 gr, 

26. Jflban^, ^c^ /p, /S'^. 

27. A merchant leaves New Orleans, 89'' 45' W., for Augusta, 
Ga., 81° 51' W. Does he find his watch too slow, or too fast, on 
arriying at Augusta, and how much ? 

28. A dry-goods merchant bought 9 pieces of French calico, 
averaging 86 yd. each, at $.16f a yard. How much did his purchase 
amount to? $&k, 

29. What is the value of a hide that weighs 112 lb., at |.08J per 
pound ? 

80. A farmer drew five loads of hay to market. The loads with 
the wagon weighed, respectively, 3,180 lb., 3,314 lb., 3,097 lb., 2,967 
lb., and 3,234 lb., and the wagon weighed 1,142 lb. How much did 
the hay amount to, at $16.50 a ton ? $SS.18. 

81. A miner obtained $85.78 in silver, from a quartz rock, the 
yield being at the rate of $127.66 per ton. What was the weight 
of the rock ? ISJ^h Jb. 

82. What must be the width of a bin 9 ft. long and ^ ft. high, 
to contain 1\ times as much as a bin 8 x 5 x 6 ft ? ^?^ A* 



// 
// 
// 
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SECTION I. 

^DBJRIJ^ITIOJV'S AJ\ri> J\rO TA.TIOJ\r. 

375* The term ^er Cent in business transactions sig- 
nifies hundredths of any thing or number. Thus, 17 per 
cent is 17 hundredths or 17 of every 100^ 29 per cent is 29 
hundredths, 66f per cent is 66f hundredths, etc. 

876. Per cent may be applied to any number, great or 
small, concrete or abstract. Thus, 

40 per cent of 1 bushel =.40 bu. ; 
88 " " 37 miles =.88 of 27 mi.; 
14J ** " §95 days =.14J of 895 da. ; 
7 " " 185.42* =.07 of $85.42; 
65 " " 93J =.65 of 98J. 

877. Sate, or Sate ^er Cent, is the number which 
expresses the per cent or number of hundredths. 

878. The term Percentage has two significationft : 

1st It is the process of finding any per cent of a num- 
ber; and 

2d. It is the name of the result of the computation. 

379* The Sase is the number on which the percentage 
is computed. 

380« The Amount is the base plus the percentage. 

381* The difference is the base minus the percentage. 

Example. — 24 per cent of 50 cords of wood is .24 of 
50 cords, or 12 cords. — ^In this example, 24 per cent is the 
rdie ; 50 cords, the hose ; 12 cords, the percentage ; 62 cords 
(=50 + 12), the amount; and 38 cords (= 50 — 12), the 
difference. 
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382* The Commercial SigUy %, when written after a 
number, signifies per cent. - 

383* In computations, any per cent less than 100 is 
expressed by a decimal or a fraction ; and 100 per cent or 
more, by an integer, a mixed number, or an improper frac- 
tion. Thus, 

16 per cent or 16^ is expressed .15 or -^ = ^ ; 



6 ' 


( (( 


4J ' 


( (( 


16f ' 


( (( 


• J ' 


( (( 


100 « 


( (( 


800 ' 


( (( 


126 ' 


( U 


833J ' 


i (( 



^^ 






.06 or T^ ; 
.045, .04J. or ^ § 
.16|or^ = i; 



u 



.0025, .OOf or ^ ; 
1 orU*; 



8 orfH; 
1.25 ortH = f^ 

2.33i or JfJ = f . 



100^ 
800^ 
125^ 
233^^ 

Hence, to express per cent decimally, 
I. Two decimd figures are always required, 

IT. Parts of 1 per cent require decimal figures or fractions 
at the right of hundredths, 

III. 100 per cent or more requires an integer or a mixed 
decimal number. 

1. Read 6^, 17^, 39^, 112^. 

2. Read 21^, 12}^, 6J^, J^. 

8. Read Tfj^, 31fj^, |^,.|^, A^. 

4. Write in both forms 7^, 19^, 84^, 48^, and 92jf . 

5. Express 22^, 56|^, 2^, 5f ^, and lOj^ in both the decimal and 
the fractional form. 

6. Write in both decimal and fractional forms 36f per cent, 
125 per cent, \ per cent, 1-^ per cent, and 812j|^ per cent. 

7. Express decimally the amomit and the difference of 1, at 6^ 
and at 7^. 

8. Write the amount and the difference of 1, at 25^ in both the 
decimal and the fractional form. 
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SECTION II. 

TMB If'irB G£^JVB^A.Z CA.SBS O IP 

C^ss I. 
Base and Rate given, to find Percentage. 
384* Ex. How much is 25^ '"»' somnoK. 

of 256? ^^^ 

Explanation. — Since 25^ of .^^^ 

1 ^ R 
2SDl^ number is .25, or J, of the ^ ^ ^ 

number, we find 25^ of 256 by rj on 

multiplying it by .25, as shown 
in the First Solution ; or, by bkookd boltttion. 

multiplying it by |, as shown 266 x^ i = fot266 = 64 
in the Second Solution. Hence, 

The percentage is the product of the base and rate. 

PMOBLJEM8. 

1. How much is 20^ of 960 bushels of com ? 192 5w. 

3. Fmd 12J^ of 2,548 feet of lumber. SlS.Sft. 

3. What is ^^^ of 12,837 ? 

4. The silver used in coinage contains 10^ of alloy. How much 
alloy is there in 7.5 ounces of silver coin ? .75 az, 

5. A builder bought 8 boxes of glass, each containing 45 panes ; 
but upon opening them, he found 7j^ of the glass broken. How 
many panes were broken ? 

6. A &rmer harvested 540 bushels of oats from one field, and 
105^ of that amount from another. How many bushels did he 
harvest from the second field ? S67, 

7. From a hogshead that contained 125 gallons of molasses, a 
grocer lost 2^ by leakage. How much molasses did he lose ? 

8. What is f ^ of 5,000 cords of wood ? 28A c^, 

9. Flaxseed contains 11^ of oil. How much linseed-oil is there 
in 275 pounds of flaxseed ? 
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CASJffi II. 
Base and Percentlige givenj to find Rate. 

385* ]EiZ. The base is 275, and the percentage is 66. What 

is the rate ? 



Explanation.;— The percent- 



riBST BOLUnOK. 



R R O O 

age on 1 is 34^ ^^ *^® percent- ^r*^ 

age on 275. Since 66 is the 



275 



.24=^ 2 ^% 



percentage on 275, we divide 11 no 

it by 275, and obtain .24, the 

percentage on 1, or the rate, ^^^ ^^^^ 

as shown in the First Solution. ^^ -_ ^ _- 2J!f, z=z2Ji.% 

Or, 3j4^ of 66 is 2% 5 ^^ ^^ 

ducing this fraction to a decimal, we obtain .24, the required 

rate, as shown in the Second Solution. Hence, 

The rate is the quotient of the percentage divided by the base. 

10. What ^ of 5,000 bushels are 50 bushels ? i^. 

11. 17 is what ^ of 51 ? 

12. What % of 5,725 is 2,290 ? W. 

13. My income last year was $1,500, and my expenses were $1,275. 
What ^ of my income did I expend ? 

14. Of 8,900 soldiers who went into battle, 1,157 were either^illed T7\ 
or wounded. What % of the army was lost ? a h > \/^ ispj^'^x!^ 

15. If 2,500 pounds of bell-metal are used ft inal^e a bell that ^ \A 
weighs 2,450 pounds, what ^ of the bell-metal is waste ? D ^ 1^, ''^ 

16. A grocer sells tea that cost him $1.20 a pound, (^ $1.50. At 
what % of the cost does he sell it ? 125^, 

,*<. Vt. What ^ of 1 oz. Troy is 1 oz. avoirdupois ? > ^^iM^* 



CA.SK III. ' » *^ 

Rate and Percentage given, to find Base. 

SOLUTIOK. 



386. Ex. 119 is 35 % of what number ? 

IWk.txok.-35^ of any number is \'of' 
.35 of the number. Since 119, the per- ~~fTo 
centage of some number, is .35 times _^ /^ 

the number — or .35 of the number — ^we 



,35 
SJfO 
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divide 119 by .35, and obtain 340^ the required number or 
base. Hence^ 

Ihe base is (he quotient (f the percentage divided by the rate. 

18. 465 miles are 15}^ of how many miles ? S, 100. 

19. 32.12 days are 8^^ of what number of days ? S65. 

20. My orchard of 7.5 acres is 6^ of my whole farm. How much 
land is there in my farm 9 

21. The 350 girls in a certain village school are 56^ of the whole 
number of pupils. How many pupils in the school ? 625, 

22. 24 is {^ of what number ? 3,600. 

23. A shoemaker lost 39^ of his property by a fire, and his loss 
was $936. How much was he worth before the fire ? 

24. William is 16 years old, and 37^^ of William's age is 40^ of 
Richard's age. How old is Richard ? 15 yecars. 

CASK IV. 

Base and Rate given, to find either Amount or Difference. 

387. Ex. If the base is 375, and the rate Z2%, what is the 
amount? What is the difference ? ,^ - 

SOLUTION L 

Explanation. — ^The amount or the difference ^75 

of 375 at any rate per cent, is 375 times the 1.3 2 

amount or the difference of 1 at the same rate. ^^50 

Since the amount of 1 at 32^ is 1 + .32 = 1.32, 1125 

the amount of 375 at the same rate is 375 x 375 

1.32, or 495, as shown in Solution 1. And ^ 9 5.0 

Since the difference of 1 at 32^ is 1— .32 = 
.68, the difference of 375 at the same rate is solution a. 
375 X .68, or 255, as shown in Solution 2. -^ ^ ^ 

Hence, — — 

3 
I. The amount is the product of the base mul- 22 50 

Hplied by 1 plus the rate ; and & n r nn 

IL The difference is the product of the base ^^5.00 
multiplied by 1 minus the rate. 
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BMOBIiJEMS. 

25. If the base is 125, and the rate 25^, what is the difference ? 

26. The base is 63, and the rate 5f ^. What is the amonnt ? 

27. An army of 5,800 men was re-inforced by a detachment of 
89^ of that number. How many were then in the army ? 

28. My farm contains 118.9 A., and 45^ of it is woodland. How 
many acres of it are cleared land f 65,S95, 

29. A fiumer raised 625 bushels of wheat one year, and 88^ of 
the same quantity the next year. How much wheat did he raise in 
the two years ? 1, 175 hi, 

80. I paid $2,400 for a house, and 6^ of that sum for repairs upon 
it How much did the house cost me ? $2,544, 

81. A mechanic who had $147 deposited in a savings-bank, drew 
out 75^ of it. How much remained on deposit ? 

/\. 82. Last year the circulation of a weekly newspaper was 15% less 
I than it is this year, and this year its circulation is 14,260 copies. 
How large was its circulation last year ? 12,121 copies. 

CASK v./ II lo ^ t'^^ fj 
Amount or Difference and Rate given, to find Base. 

388. Ex. 1. The amotuit of a certain base^ at 18^, is 508.58. 
What is the base ? 

Explanation. — ^Any given amotint at 
any rate per cent, is as many times the 
amotint of 1 at the same rate, as the num- 
ber of times 1 plus the rate is contained 
in the amount. We therefore divide 
508.58, the given amount, by 1.18, the 
amount of 1 at 18^, and obtain 481, the 
required base. 

Ex. 2. The difference is 64.4, and the 
rate is 12^^. What is the base ? 

Explanation. — ^Any given difference at 
any rate per cent, is as many times the 
difference of 1 at the same rate, as the 
number of times 1 minus the rate is con- 
tained in the difference. We therefore 



BOLunoir. 



508S8 

365 
354. 

118 
118 



BOLUnOH. 



1,18 

Usi 



64,4.00 

6125 

3150 ' 
2625 

525^0 
5250 



£75 
73,6 
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divide 64.4, the given difference^ by .875, the difference of 
1 at 12^%, and obtain 73.6, the required base. 

"From these examples we learn that 

The base eqtuzls the quotient of the amount divided by 1 plus 
the rate, or the quotient of the difference divided by 1 minus the 
rate. 

PBOBIfJEMS. 

33. What number increased by 7^ of itself is equal to 267.5 ? \ 

34. A horse-dealer sold a span of matched horses for $1,155, ^\ 






:\^ 






which was 16^ less than they cost him. What did they cost him ? 

35. This year a clergyman's salary is $2,500, which is 25^ more 
than it was last year. What salary did he receive last year ? '^^"x 

86. The difference is 8,466, and the rate is 15^. What is the v " O 
base? 9,960. i r^ 

87. In Dec. a manufacturer made 4,865 yards of cassimere, whic^ '* 
was 12^^ more than he made in Kov. How much did he make in ^ 
Nov. ? '^ ; 

88. This year a man^s house rent is $325, which is 18}^ less than 

it was last year. ,yhat n»|t /3id he nay last year ? $jiO0. <' i 

' 39. Ai^otise jWnt^ ifiririiedrthreet houses, using 23|^ pounds of , 
white lead for the first house, which was 20^ less than he used for .• ( ^ 
the second, and 17^^^ more than for the third. How much white ,^-'^ l "^ 
lead did he use for the second house ? How much for the third ? '. 

389* Upon tne principles dednced in 381-388 are based 
the 



^uies fbr Compuiations in Percentage, 

L Base and rate given, to find percentage. 
Multiply the base by the rate. 

n. Base and percentage given, to find rate. 
Divide the percentage by the base. 

m. Bate and percentage given, to find base. 
Divide the percentage by the rate. 
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IV. Base and rate given, to find either amount or dif- 
ference. 

Multiply the base by 1 plus the rate, for the amount ; and by 
1 minus the rate, for dye difference, 

V. Amount or difference and rate given, to find base. 

Divide the amount by 1 plus the rate; and the difference by 1 
minus the rcAe. 

Note.—- Rnles II. and III. are the converse of Rule L, and lY. and V. are 
the converse of each other. 

BMOBLEMS. 

40. If wheat yields 73^ of its weight in flour, how much flour 
can be made from 345 bushels of wheat ? SJ^JM. 

41. After drawing 9 gallons from a cask of oil, the amount 
drawn was 40^ of the amount remaimng in the cask. How many 
gallons were in the cask at first? Sl^j^, 

43. I paid a tax of $61.40 on my farm, and with it a collector's 
fee of 5^. What was the whole amount paid ? 

43. What % of 433 is l^ ? irj^. 

44. If Indian com contains 73^ of starch, how much starch is 
there in 1,193 pounds of com ? y\ 10 ^ ^ 

45. If the ashes obtained from Cuhiing 3,37^5 pounds of coal, 
weigh 68|^ pounds, what ^ of the coal remains in the ashes ? 3^, 

46. A merchant sold 51 yards from a roll of carpeting, and the 
amount sold was 37|^^ of the whole number of yards in the roll. 
How many yards were in the roll ? . 136, 

47. A miller bought 3,175 bushels of wheat, 76^ of which was 
winter wheat. How much of it was spring wheat ? 

48. 63 is 64^ of what number ? 1/ -^ )P tA\ ^^-4^^- 

49. The number of children of school age in a (Certain county is 
11,375, and 3,157 children attend school. What ^ of the whole 
number attend school ? X^*^ | ^ 

50. A merchant's sales for the year were 1134^ of his sales foi 
January, and his sales in January were $1,356. How much were 
his sales for the year ? . , , m $14117jU, 

■■■ ^ \ *• ■ 
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51. I bought a house and lot for $2,750, paying $985 down, and 
the balance in 6 equal annual payments. What ^ of the purchase 
price did I pay down, and what ^ at each annual payment ? 

53. The length of the shadow cast by a tree is 82^ greater than 
the height of the tree, and the tree i^ 45 feet high. How long is 
theshadowj -^^ /? is Cli^ 1^) 

58. Li a battle, 256 soldiers were killed. The numbtf killed was 
20^ of the number wounded, and the number wounded wait 16^ 
of the number unimured. How many men were in the army be- 
fore the battle ? /j-^ A^'/^ ^ ^'^^^' 

^r64. Find VU of 15 miles. ' jQ^ }3 ^ ^^ 



Jl^ of 15 miles, p, 

55. The difference between 24^ and 55^ of a number is 60.45. 
What is the number f r ^ ^0 J / — /^ -'^^. 

56. A grocer bought a hogshead that contained llOj^ gallons of 
N. O. molasses. 8fJ^ of it leaked out, and he sold 28^ of the re- 
mainder. How many gallons had he left ? 76^, 

■ — 57. 25^ of 4051^ of a number is what part of the number ? 

58. A farmer sold 28^ of his land, and afterward bought 85^ of 
as much as he had left. He then had 5}- acres less than at first. 
How many acres had he at first ? ^^i* 

59. What^of27iis4f? 

...^.-^O. One year a farmer raised 560 bushels of wheat, and sold it 
at $1.80 a bushel. The next year he raised 25^ less, and sold it at 
25<i^ more per bushel. In which year did he realize the greater 
sum for his wheat ? ^ Thejmt year^ $6S more, 

61. Of a regiment of soldiers, Aff> deserted, and 6J^ of the remain- 
der were killed. Of those then left, 16f5^ were taken prisoners, and 
12<|^ of the balance were discharged. There were then 660 men in 
the refiiment. How many men were there, at first ? 1,000. 

62. A wood dealer contraci^d' to deliVei' 8,100 cords of wood at 
a K.R. station, in 90 working days. When 70^ of the time had 
passed, he had delivered but 65^ of the wood. How many cords 
must he deHyer each day for the balance of the time, to fulfill the 
contract ? , . -'^^• 
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68. 7,465 ia BSJiS of what number t «2,S95. 

64. 15^ of 4S4 ia m% of what nnmbei t 

65. A mannfactDTeT increased his capital bj 34^ the first year, 
and that capital by 25^ tbe second year. The third year he lost 
1G<£ of his capital, and he then had tl6,217 left. How mnch capi- 
tal had he at first ) /7 jfc? ' >D tl£,45S45. 



^ SZCTIOH III. 

'INSURilNCl 



-Y 




390. Jnsurunce is a Becniiiy against loss or damage 
within a given time, guarantied to one part; by another, 
for a Bpeci£ed consideration. 

391> ^r^-yitijwrcz/zc:^ is a Hecnrity against loss by fire. 

3K. Marine Insurance is a secnrity agsinat loea 



393. Meatih and Accident Insurance are securi- 
ties BgainBt loBa by sickness or accident. 

394. life-Insurance is a security guarantying to 
the parties interested in the hfe of a person, a specified 
sum at his death, if it occurs mthin a specified time. 
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395* Valuation is the sum for which properfcy^ life, or 
healih is insured. 

896* ^^emium is the sum paid for the insurance. 

397* The ^\>Ucy is the contract between the insurer 
and the insured. 

Norms.—!. The business of insuring is commonly carried on by corpo- 
rations ealled Inmrcmce Com^pcmea. 

2. A corporation whose members have paid in money or capital, to secure 
the payment of losses, and among whom the profits are divided, is a Stodi 
Inturanee (Jonvpcmy, 

8. A corporation of which eyery person insured is a member, sharing in 
the profits and losses, is a 2£vJbM Insurance Com^ny. 

4. In order that owners of property insured may not be tempted to de- 
stroy it, property is never insured for its full value. 

COMDPXJT-A.TION-S IN JN&TTRAl^aBl, 

398* Valuation is the base ; 
Premium is the percentage ; and 
Bate % is the rate. Hence^ 

I. ValuaMon and rate I :« i -^^^ ^^^ ^o^ gwen^ to 
given^ to find premium, ) \ find percentage. 

n. V(dvMionaifidpremi-\ . ( Base and percentage giv- 
um given, to find rate, ) I en, to find rate, 

m. Bate and premium ) :« j Bate and percentage giiy- 
given, to find valuation, ) {en, to find base. 



JPMOBXiJEMS. 

1. What premium must a merchant pay for an insurance of 
$7,260 on his stock of goods, at IJ^ ? $90,62^, 

2. A school-house was insured for $2,800, at ^. What was the 
premium? P^ V ^ , 

8. A physician gets a policy of insurance on his house for 
$1,500, his household fdmiture for $650, and his library for $475. 
How much does it cost him, at i% ? $19,68^. 



{ 
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4. If it costs $521.25 for an insurance of $27,800 on a merchant 
vessel, for a trip from New York to Havana, what is the rate? 

fj )0 '/; ^' ^* ^^^^ $172.50 to insure a steam planing-mill for $3,450. 
't r^ " 7 Vhat is the rate? -^ 5%. 

J V) ' h ^' "^^ premium paid for insuring a paper-mill for $15,500, was 
q;^ ^T -1|116.25. What was the rate ? J- 'J l^-fj Qf/iA/y^ 

^ ,^ 7. A shoemaker paid $9. 37 J for having his shop and stock 
A^: / -; 'rinsured, at H%, What amount did his policy cover? -^ $750, 

. ^ 8. If I pay $20 for having my house insured, at |j^, what amount 



do I get it insured for ? . $3^00, 

^ ^^^^Jf^ At \\% what amount must be covered by a policy that costs 
I r ^)t7=?^i41.75 ? ' ^^ 

n N/J2--' ^^' -^ gr*^ dealer had a cargo of wheat insured from Milwaukee 
^ ^^ to Bufl&,lo for $8,760, at %%. What premium did he pay ? 

p ' /^ 11. The premium paid for insuring a church for $12,750, was 
f :^ '* ^^ ^$63.75. What was the rate ? <^ 4^. • 



12. At 1^%^ how much will it cost to insure a hotel for $125,000, 
and the furniture for $40,000 ? 

s, ' } ' f) 13. The premium for insuring a lake propeller for the season, 
^ "-; < at If^, was $312.87}. For what amount was she insured ? 

' ^ $17,850. 

x-^ ' ^ "14. A policy of $2,675 on a sash and blind factory, cost $53.50. 
'l "^ ^ ^ What was the rate ? 2^. 

15. What will it cost per annum for a life-insurance policy for 
$5,000, on the life of a man 85 years old, at $27.50 per $1,000 ? 

Note 5. — ^The Tables of Bates of most life-insnrance companies are at 
certain sums per $1,000 of insurance, the rate per $1,000 increasing accord- 
ing to the age at which the insurance is made. 

16. A man 30 years old has his life insured for $8,000, at an 
annual premium of $24.75 per $1,000. If he dies at the age of 50, 
how much more do his heirs receive upon his life-insurance than 
he has paid on it ? $1,515. 

17. A man 45 years old obtains a policy of insurance for $7,000, 
in a Mutual Endowment Insurance Co., the policy to be paid at 
60, paying at the rate of $26.84 on every $1,000 semi-annually. 
What are the annual payments ? $S75.76. 
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309. kaAffent, Commiision-Merchant, WacU^r, 

or Sroker is a person who, by authority, bnye and sells 
goods, or tranBacts other financial buBineBa for another. 

Note. — A person to whom propert; Is deliTered In trnet, for sale, is a 
Qotmgntt ; and the person delivering the propert; ia a Oinuiffnor. 

400> Cotnmission ie the sum paid an agent or commis- 
sion-merchant for transacting business. 

CXJMCPtTTATIONS IN CXJMnMlSSIOIT. 

40l> GommissioQ is commonly computed at some % on 
Uie sum of money received or paid out by the agent in 
the trEinsoction. 

402< The sum on which commiasion is computed is the 
base ; 

CommisBLon is the percentage ; 

Bate % is the rate ; and 

The Bum on which commission is computed plus the 
commission iff the amount. Hence, 
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I. The sum on which commission ) C Base and rate 
is computed and the rate given, toj-mi gi'^n, to find per- 
find the commission, ^ ^ centage. 

n. The sum on which commis- j r Base and per- 
sion is computed and the commis- [• is •] centc^e given, to 
sion given, to find the rate, ) { find rate. 

HL The rate and the commission "j r Bate and percent- 
given, to find the sum on which [• is •< age given, to find 
commission is computed, ) { base. 

IV. The amount and rate given, j i j i i d /dp 
to find the sum on which commis- ?* is k 
eim is computed, ) (gtven, to Jind baae. 

1. In one month an insurance agent receives $1,338 for premiums, 
and bis commission is 5^. How mucli do his feed amount to ? 

2. A conmdssion-mercliant bought for a provision dealer 420 
barrels of pork, ® $21.50, at 1^ commission. How much waahis 
commission? $112.87 j^, 

8. A real estate agent sold a farm of 119j|- acres, at $96 per acre. 
What was his commission, at f ^ ? $71.70, 

4. A miller paid a grain buyer $64.12)^, for buying 15,000 bushels 
of com, at $.57 per bu^el. What rate of commission did he pay ? 

5. An auctioneer sold a lot of crockery for $416, and received 
$18.72 commission. What was his ^ for selling ? ^^ 

6. A merchant paid an attorney $56.70, for collecting bills to the 
amount of $945. What ^ were his fees for collecting ? 6^. 

7. A wool buyer bought wool at $.44 per pound, and received a 
commissidn of $187.11, at 1^. How much wool did he buy t 

8. ]f I pay an agent $192.75 for purchasing goods, at 8^ commis- 
fidon, what is the cost of the goods purchased ? $6,^26. 

9. A commission-merchant received $157.75 for selling flour, 
commission 2]^^. How much did the flour sell for ? $6,310. 

10. How much land, at $85 an acre, can an agent buy with 
$8126.20, after deducting his commission of lj|^ ? ' 88 A. 
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11. An agent receives $901.25 with which to purchase hides, 
after deducting his commission of d^. What sum will he invest in 
hides? fS75. 

12. A cotton fiictor received $4,076.80 to be invested in cotton 
at $.28 a pound, after deducting 4^ for Ms fees. How many 
pounds did he buy ? ij^ OOO. 

18. A tax collector had a warrant for $87,600,-upon which he 
collected $18,228, at 1^, and the balance at 5^. What was the 
amount of his fees ? fl^ 160.88, 

14. A fruit buyer received $7,815 with which to buy apples, 
after taking out his commission of 4j^. How much did he use in 
buying apples ? $7, 000. 

15. A buyer of live stock receives $484.50 with which to buy 
sheep, after deducting his commission of 2^. What sum does he 
expend? 

16. A produce commisaon house in Detroit received $4,725 from 
an eastern miller, to be invested in wheat, less a commission of 
2J^. How much was the commi^on ? 

17. A commission-merchant who buys produce at 2f ^ commis- 
sion, receives $1850.20 with which to purchase beef. How much 
is his commission ? . $36,14, 



»> ♦ •* 



• SECTION 7. 

40S* When goods are sold for more than cost, the excess 
is Profiy or an Advance ; and when they are sold for less 
than cost, the deficiency is Loss^ or a Discount. Hence, 

404. ^tofity in business, is the sum above cost for 
which goods are sold, or the excess of receipts over expen- 
ditures; and 

4M« ZfOSS is the smn below cost for which goods are 
sold, or the excess of expenditures over receipts. 
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oom:i>xjt-a.tions in" iPTtowrr a.'nt> XjOss. 

406« Profit and loss are commonly computed at a ^ on 
the cost. 

407« The cost is the base ; 

The profit or loss is the percentage ; 

The rate % is the rate ; and 

The selling price is the amount or difference. Hence, 

I. Cost and rate given, to) - ( Base and rate given, to 
find gain or loss, ) ( find percentage. 

n. Cost, and gain or loss ) :« j Base and percentage giv- 
given, to find rate, ) \ ^en, to find rate, 

m. Oain or loss, and) .' j Percentage and rate given, 
rate given, to find cost, ) \ to find base. 

TV. Cost and rate given, ) . ( Base and rate given, to 
to find selling price, ) ( find amount or difference. 

V. Selling price and rateh . ( Amount or difference, and 
given, to find cost, ) \ rate given, to find base. 

1. A man bought a house and lot for $1,875, and sold it at a 
loss of 4^. How much did he lose ? f75. 

2. If a butcher buys beef at $.08 per pound, how must he sell it 
to gain 37J^ ? Hit $.11 per pound. 

3. I bought a cow in the spring for $62.50, and sold her in the 
fall for $45. What ^ of the cost did I lose ? 

4. A grocer pays $12 a barrel for mackerel, and retails them at 
$.10 a pound. What ^ does he gain ? ^^f%* 

5. A grocer by selling butter at a profit of 20^, made $.05 on 
a pound. What did the butter cost him per pound ? 

6. A lumber dealer loses $10.50 per M. by selling a quantity of 
lumber at 37|^^ below cost. What does the lumber cost him per 
M. ? $$8. 

7. A hardware merchant by selling a stove at 32^^ above cost, 
makes $6. What was the cost of the stove ? $18.75. 
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8. At -what price must a grocer sell cheese that cost him $.15 
per pomid, to gain 33f^ ? $.20. 

9. I sold a watch that cost me $75, at a loss of 8^. For what 
price did I seU it ? $69. 

10. A carpenter built a house at a cost of $1,280, and sold it at 
a gain of 12J^. For how much did he sell it ? 

11. If I gain 80^ by selling sheep at $4.87|^ a head, how much 
did they cost me ? $S,75. 

12. A merchant loses 12^ by selling damaged delaines at $.33 a 
yard. How much did they cost him ? $.S7^ a yd. 

13. A builder erected a church by contract, for $15,300, and lost 
15^ upon its cost. How much did it cost him to build it ? 

14. How shall I mark calico that costs $.16 a yard, to gain 25^ ? 

15. A merchant sells sugar at $.15 per pound, that cost him 
$.12^. What ^ does he gain ? 20^. 

16. A wagon maker sold a lumber wagon that cost him $96, at 
25^ profit At what price did he sell it ? $120. 

17. A dealer in musical instruments sold a piano for $540, and 
his profit was 20^. How much did the piano cost him ? 

18. A furrier sold a set of ladies' mink furs at 15^ less than cost, 
and lost $10}- on them. How much did he get for them % 



f ♦ • t 



SECTION 71. 
STocjsrs. 

408t A Corporation is a company established by law, 
haying power to transact business as an individual. 

409* Stock is the property invested in the business of a 
corporation. 

Note.— stock is often called CopitoZ, or Ca/pWA Stock. 

410. A Share is one of the equal parts into which the 
stock of a corporation is divided. It is usually $100. 

411, A Certificate of Stock states the number of 
shares of stock owned by the holder of the certificate, and 
also the par value of a share. 
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I12* The ^^r Yatue of stock is the sum stated in the 
scrip or certificate ; and 

I13* The Market Vatue is the stun for which the 
stock -will sell. 

41I* Stock is At ^ar when its market value is its par 
value, or 100^ ; 

415* It is Above iPtzr when its market value is above 
its par value, or more than 100^ ; and 

lie* It is Setow ^ar when its market value is below 
its par value, or less than 100^. 

I17* S^emium is the excess over 100^ in the value of 
stock that is above par ; and 

418. S)iscount is the deficiency under 100^ in the value 
of stock that is below par. 

419. Stock Quotations are published statements giv- 
ing the market value of stocks. Thus, if stock is %% above 
par, it is quoted at 108 ; and if it is %% below par, it is 
quoted at 92. 

420* A Stock broker or Stock Jobber is a person 
who deals in stocks. 

421. brokerage is the commission paid to stock bro- 
kers for buying and selling stocks for others. 

Note. — The rate of commission established by the N. Y. Board of Brokers 
iB ^ on the par value of the stock. 

oo]yEPXPrA.a?iO]srs nsr stocks. 

422. In stock transactions the computations are made on . 
the par value of the stock. 

423* The par value is the base ; 

The premium or the discount is the percentage ; 

The rate % is the rate ; and 

The market value is the amount or difference. Hence, 

I. Par valve and rate giv-) C Base and rate given, to 
en, to find premium or diS' \ ^ i find percentage, 
count, ^ ^ 
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n. Tmr valiie and rate) . j Base and rate given, to 
given, to find market value, ) \ find amount or difference, 

ni. Marhet value andrate) . j Amount or difference, and 
given, to find par value, ) \ rate given, to find hose. 

These three cases cover the ordinary transactions in 
stocks. 

1. If I buy 17 shares of bank stock at par, and sell it at 5}^ pre- 
mium, how much do I gam ? $93,50, 

2. A man bought 88 shares of the stock of an express company 
at par, and sold it at 11^ discount. How much did he lose ? 

8. How much will I receive for 192 lOO-doUar shares of insuranc6 
stock, if I sell it at 24|^ above par ? 

4. Mr. Clark took 7 lOOO-doUar shares in the stock of a woolen 
flEU^ry, at 18^ below par. How much did it cost him ? $6, 090, 

5. If I exchange 65 shares of bank stock at 26^ premium, for 
R.B. stock at 9^ discount, how many shares will I receive ? 90. 

6. When State stocks are quoted at 82, what is the par value of 
the stock that can be purchased for $2,460 ? 

7. When Panama B.B. stock is quoted at 128, how many shares 
can be bought for $6,642 ? 54, 

8. A stock jobber bought 50 shares of the stock of a coal com- 
pany at 114J^, and sold it at 185. How much did he gain ? 

9. How many 100-doIlar Pacific K.R. bonds can be bought for 
$5694, at 9}^ premium ? 

10. Bought 96 shares of the stock of an iron mill at 2^ discount, 
and sold it at 9^^ discount. How much did I lose ? $720, 

11. A broker bought 76 shares of mining stock at 4^ discount, 
and sold it at 7^ premium. How much was his gain ? $874, 

12. A broker bought 84 shares of RB. stock at 19^ discount. 
He sold 85 shares at 27)^ discount, and the balance at 8^ discount. 
Did he gain or lose, and how much ? $241.50, 

18. Will I gain or lose, if I buy 112 shares of the stock of a 
transportation company at 17^^ premium, and after receiving a divi- 
dend of 9^, sell it at 8^ less than it cost me ? 
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SECTION VII. 

ToLXBS j±JVl> DUTIBS. 

424* Revenue is the annual income which Government 
collects and receives into the treasury, for public use. 

I. GENEBAI. TAXES. 

425* Taxes or S)uties are sumd of money assessed 
upon persons and property, to meet pubHc expenses. 

Notes. — ^1. A Poll-Tax is a tax upon the person ; and a Property Ihtx is a 
tax upon the assessed value of property. 

2. Property is of two kinds : — JReal MtatCj or houses and lands ; and Per- 
wnal Property y or movable property. 

3. The general taxes levied or assessed are Road, School, YUlage, City, 
Town, County, and State taxes ; and Special Property Taxes for local im- 
provements. 

COM:i>"CrTA.TION-S I3Sr G-EN-ERAXi TAXES. 

436« In the assessment of taxes, assessors must first find 
the rate, and then the tax. 

427* The valuation of property is the base ; 

The rate % is the rate ; and 

The tax is the percentage. Hence, 

I. Valmition and tux giv- ) . j Base and percentage giv- 
en, to find rate, ) \en, to find rate. 

n. Valuation and rate) . j Base and rale given, to 
given, to find tax, ) A find percentage, 

m. Tax and rate given,) . ( Percentage and rate given, 
tofijnd valuation, ) I to find hose. 

These three cases cover the ordinary computations in 
general taxes. 

Pit OBIiEMS. 

1. A school tax of $433.50 is levied in a district, and the property 
is assessed at $69,860. What is the rate ? ,60,^ or $M6j^ on a dollar, 

2. A tax of $95,985 is levied on a city, the assessed valuation of 
which is $7,674,800. What is the rate ? 
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3. If I am assessed at $1,250 on a house and lot, $300 on a vacant 
lot, and $3,000 personal property, how much will my tax be, the 
rate being $.0097 on a dollar ? $44.13^, 

4. The assessed valuation of a village is $2d4,500, and a tax of 
$1,145 is to be laid. What must be the rate ? 

5. A tax of $028.80 for building a bridge, is levied on a town, 
the assessed valuation of which is $967,500. What is the tax on 
property assessed at $1,250 ? Sl'^O. 

6. A physician whose property was assessed at $2,750, paid a school 
tax of $23.37f What was the rate of taxation ? 

7. One year, a man whose property was assessed at $1,350, paid 
,96^ village tax, A7^ school tax, IM^ county tax, and $1.00 poll 
tax. What was the amount of his taxes ? $26^4^, 

8. If the rate is $.001^ on a dollar, and the tax is $1178.85, what 
is the valuation ? 

9. If a tax of $478.40 is levied on property assessed at $39,450, 
what is the assessed valuation of property that pays a tax of 
$29.70 ? $2,475. 

II. INTERNAIi REVENUE. 

428. Zntemat Hevenue is the income which Govern- 
ment receives from home business, products, and manu- 
factures. 

429* Income Tax is a tax levied upon income. 

430. A license I^ee is a tax levied for a license or per- 
mit to carry on any branch of business. 

431. A Tax on Manufactures is a tax levied upon 
the value of home manufactures. 

432* Income taxes are computed at some legal rate upon 
the income minus the exemptions ; and 

Taxes on manufactures, at some legal rate upon the 
value of the manufactured goods. 

License fees are fixed sums established by law. 
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I3S« The assessed income (t. e. income mtnas exemptions), 
or the value of tbe manufactured goods^is the base ; 
The rate % is the rate ; and 
The tax is the percentage. Hence, 

Assessed inc(mie, or valiLe of j ( Base and rate gw- 
manufactures, and rate given, toy ia <en, to find peroerU- 
find tax, ) i age. 

10. A lawyer's income for the year 1868 was $8,284, and his ex- 
emptions were $360 for house rent, and $1,000 for living expenses. 
How much income tax did he pay, the rate being 5^ ? $96.70. 

11. A manufacturer's sales for the year amounted to $58,750, 
upon which he paid a government tax of .8^. What was the 
amomit of the tax ? 

12. A milliner pays a license of $10, and her assessed income is 
$825, on which the tax is 5^. How much revenue does she pay ? 

$51JS5. 

III. CUSTOMS. 

434* Customs are duties paid to Government on im- 
ported goods and other property. 

Note. — ^The office at which customs or duties are coUected is a Customr 
Souse; and a seaport town in which a custom-house is situated is a Port qf 
BiUry. 

435* An Invotde is a written account containing a list 
of merchandise sent to a purchaser, with prices and charges 
annexed. 

In custom-house transactions, certain .deductions are 
made on some kinds of goods, before the duties are com- 
puted. These are tare, leakage, and breakage^ 

436* Tare is a deduction made from the weight of 
goods sold in chests, boxes, cases, casks, bags, or other envel- 
ope or covering, on account of the weight of such covering. 

437* Jjeakage is a deduction made from the quantity 
of liquors imported in casks. 
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438« Srea/l^affe is a deduction made from the quantity 
of liquors imported in bottles. 

439* Gross Weight is the entire weight of goods and 
case or covering. 

440« ^et Weight is the gross weight minus the tare. 

441. JVet Vatue is the value of goods at the original 
invoice price, after all deductions have been made. 

442. Specific S)uty is duty on the number or quantity. 

443. Ad Valorem S>uty is duty on the net value. 

Note.— -A list of rates of duties established by Goyemment is called a 
Twriff- 

coM:i>TjTAa?iON-s in* idxjttes. 

444* In ad valorem duties, 

The net value is the base ; 

The rate % of duty is the rate ; and 

The duty is the percentage. Hence, 

L l^ei valiie and rate of ) . ( Base and rate given, to 
dvty given, to find duty, ) {find percentage. 

n. Specific duties are found by muUiplying the duty on one 
by the net number, 

JPBOBZXIMS. 

13. The gross weight of 175 boxes of raisins is 83^ lb. per box, 
and the tare is 25^. What is the total net weight ? 

14. What are the duties, at $.35 per pound, on 160 chests of tea, 
invoiced at 62 lb. per chest ? 

15. The duty on opium is 100^. What are the custom-house 
charges on 125 lb., invoiced at $5.37|- per lb. ? 

16. A sugar refiner imports 72 hhd. W. L sugar, weighing 475 lb. 
each, and 50 hhd. molasses containing 126 gal. each. What are 
the duties, sugar paying $.03 ^ei lb., and molaa&es $.08 per gal., 
and the tare on the sugar being 12J^^ ? $1^1/75, 
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17. The valuation of the property of a certam county is 
$11,847,500, upon which a tax of $146,909 is levied. How much 
of this tax will be paid by the owner of a foundery which is as- 
sessed at $14,550 ? tl8042. 

18. A collector's fees for collecting a town tax were $197.73, and 
the whole tax was $14,829. What rate ^ did the collector receive ? 

19. In 1865, a 5^ tax was required upon the first $5,000 of a 
man's income, and 10^ upon all above $5,000, the exemptions 
being $600 for living expenses, $200 for house rent, and the 
amount paid for taxes. How much tax did a man pay, whose in- 
come was $17,675, and who had paid $453 for taxes? $1,392^0. 

20. A man pays a state tax of 2%, and a town and county of 3%, 
on property assessed at $10,000. What is the amount of his taxes ? 

21. The duty on tobacco being $.35 per lb. ; and on segars $3 
per lb. specific, and 50^ ad valorem ; what are the duties on 50 
cases of tobacco invoiced at 65 lb. each, and 175,000 Havana segars, 
weighing 2,625 lb., and invoiced at $45 per M. ? $12,950. 

22. Upon the property of a city assessed at $3,824,600, a tax of 
$72,667.40 is levied. Make a table, embracing the tax on $1 to $10, 
firom which the tax list can be computed. See ManaaL 



SECTION VIII. 

4I5. If a person hires a house or a form, he pays the 
owner for the use of it. . If a person hires or borrows money, 
when he pays the debt, he also pays an additional som 
for the nse.of the money. And when a person pays a. debt 
after it is due, he pays an additional sum for the credit ; 
1. e., for the use of the money after the debt is due. 

I4C. Interest is the sum paid for the use of money. 
447* t^incipat\B the sum for the use of which interest 
is paid. 
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448* Amounts the stun of principal and interest. 

449. Sate per Cent per Annum is the interest on 
$1 for 1 year. 

450. Simple Interest is the sum paid for the use of 
the principal 

451. Compound Interest is the sum paid for the usq 
of interest. 

452* A Partial Payment is a payment of a part of 
an obligation due, or that is drawing interest. 
453* legal Sate is the rate of interest allowed by law. 

Note. — ^Any rate of interest g^reater than the legal rate is Umry. 
454* TABLE OF LEGAL BATES OF INTEBEST. 



5^ 



WHIN MO SATB IS KAMID. 



La. 

N.Y., Conn., Mich.,Wis., 
Minn., S. C, Geo., Utah, 
and Hudson Co., N. J. 
Ala. and Tex. 
Cal., Or., Kan., Neb., 
W. T., Nev., and Col. 
All the other States, 
D. C, and bank inter- 
est in La. and Ean. 



BATES ALLOWBD BT BPXOIAL OONTBAOT. 



Not 
exceeding 



10^ 



12$« 

Any rate 

per cent 

agreed 

upon. 



Fla. and La. 
r Ohio, Iowa, Miss., Ark., 

< Utah, and for borrowed 
( money in Mich, and III. 

< Wis., Tex., and on judg- 
( ments in Minn. 

Neb. 

Kan. 
{ R. I., Minn., Cal., W. T., 
( Nev., and Col. 



o-a.se I. 
ComputationB of Simple Interest. 

455. In all the previous Sections of this Chapter, rate % 
is a fixed sum without regard to time. But in interest, the 
entire rate per cent paid on $1, depends upon the time. 
Thus, if the rate is 6^ per annum, the rate % on II for 1 
year is .06 ; for 3 years it is 3 times .06, or .18 ; for 6 
months or \ year is ^ of .06, or .03, etc. Hence, 

The rate, or the percentage on $1, is tke product of the rate 
per cent per annum and the time expressed in years. 
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I. GENEBAI. METHOD. 
I5C. Ex. What is the interest of $287.50 for 3 years, at 

Explanation. — Since the rate is 1% 
per ammm, the interest for 1 year 
is .07 times the principal, and the 
interest for 3 years is 3 times the 
interest for 1 year. We therefore 
multiply $287.50 by .07, and the 
product, $20,125, by 3. The final 
result, $60.37^, is the required interest. Hence, 

Interest for years is theprodudi ofprmcipal, raJte^ and time. 



SOLUTION'. 

$287,60 Prineipak 
.0 7 Bate. 

$20,126 ifO.M'^yr. 
^ 

$6 0.S7 6 InLfor^yr, 



1. What is the interest of $515.50 for 1 year, at 6^ ? $30.9S. 

2. What is the i^mount of $325 for 1 year, at 6^ ? (See 44S.) 
8. What is the interest of $117.25 for 2 years, at 5^ ? $11.72^. 

4. If I borrow $390 for 4 years, at 7^, what amount will be due 
at the expiration of the time ? $499.20. 

5. What is the inteiggt, and what the amount, of $1,068.50 for 1 
year, at 8^? Amount, $1,153.98. 

457. Ex. What is the in- 
terest of $654.75 for 1 yr. 5 
mo., at 6% ? 

Explanation. — Siuce 1 yr. 
5 mo., or 17 mo., is || yr., we 
first find the interest for 1 yr., 
as in (456) ; and then multiply 
this interest, $39,285, by j|, 
the required time. That is, 
when there are months in the 
given time, we 

Multiply the iviterest for 1 year by the number of months, 
and divide the prodv^ by 12. 



SOLUnOK. 

S66i.76 PHnoipal. 
.0 6 Bate. 



$89.2860 Ifit./arlyr. 
17 

274996 
89286 



$667.846 {12 
$66.66+ J^^MHyr., 

i <?r 1 yr. 5 mo. 
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Notes.— 1» In computations, the partial results should be carried to four 
decimal places. 

2. In final results, if the mills are 5 or more, it is customary to caU them 

1 cent, and ifthey are less than 5 to r^ect them. (See 163.) 

6. What is the interest of $2,160 for 1 year 3 months, at 7^? 

7. What is the interest of $39.25 for 2 yr. 8 mo., at 5^? 

8. What is the amount of $1,278 for 11 mo., at *l% ? $1,360,01. 

9. Find the interest of $9,500 for 3 yr. 1 mo., at 4^. 

10. How much interest, at 8j^, must I pay, for the use of $2,575 
ftom May 11, 1868, to Sept. 11, 1869 ? $^4-^7, 

458. Ex. Wliat is the bolutiok. 

interest of $761.25 for 2 2yr.S mo. 16 da. = 29.6^ mo. 

yr. 5 mo. 16 da., at 8^ ? 9 7 6 1.2 5 Prinoip<a. 

Explanation. — Since 30 .08_B<ue, 

days are 1 month, every 3 $6 0.9 00 

days are 1 tenth of a month; 2 9.5^ 

16 days are ^ tenths or 20 3 

5| tenths of a month ; and rfof^ 

2 yr. 5 mo. 16 da. are 29.5| 12 18 

29 5 ' 
mo. or — ^ yr. We there- $17 98.68 [12 

fore mtdtiply the injberest ^^^^-^^ty ^mo.uda, 

for 1 year by the number of months, and divide the product 

by 12, as in 457. 

moBZMMa. 

11. What is the interest of $198.50 for 4 mo. 9 da., at 4^? 

12. What is the interest of $10,796 for 2 yr. 1 mo. 24 da., at 7^ ? 

13. Find the amount o£ $18,450 for 1 mo. 15 da., at 5|^. 

14. How much interest, at 6^, has accrued on a note for $94.75, 
that has been due 3 yr. 2 mo. 6 da. ? $18.10, 

15. What is the amount of $978.18 from Sept. 24, 1867, to Oct 
26, 1869, at 8j^ ? $1^ U^JtS. 
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II. SIX PER CENT METHOD. 

459. The interest of $2 for 1 year, or 12 months, at 6%, or 
of $1 for the same time, at 12^, is $.12. Hence, 

I. Ihe interest of any mm at 6% is the same as t?ie interest of 
one half that sum at 12%. 

n. At 12% per annum, the rate is 1% per month. 

Ex. Find the interest, at 6^, ^^^^^^^ 

of $52.69 for 2yr. 3 mo. 18 da. 2 yr. 3 mo. IS da. =2 7.6 mo. 

Explanation. — ^We first di- SS2.6 9 {2 

vide the principal, $52.69, by f 26.345 i the Mn. 

2, to find the sum on which .^ 7 ^ Bau at i%perfno. 

to compute interest at 12^ 158070 

(L). We then multiply this 18JfJfl5 

result, $26,345, by the rate 52690 
at \%, per month, which is $7. 2 71220 interett. 
.01 of the time expressed in 

months (IE.). The final result, $7.27, is the required in-^ 
terest. 

16. How much interest, at 65^, will be due in 5 yr. on a loan of 
$5,790? $1,737. 

17. What is the interest of $738.18 for 1 yr. 11 mo., at 6^ ? 

18. If $2,765 be placed at mterest at 6^, Mar. 14, 1869, what 
wiU be due Dec. 13, 1870 ? $3,05^,86. 

19. What is the mterest of $20 for 12 yr., at 6^ ? 

(6^ — i of itself = 5^.) $12. 

20. rind the amount of $417.61 for 8 yr. 7 mo., at %. 

m + J of itself = 8^.) $537.32. 

III. SEVEN PER CENT METHOD, FOR DA7S. 

460* Computing interest on the basis of 30 days to b, 
month, gives 360 days to a year. Hence, 

I. The product of any principal mtdtiplied by any given 
number of days expressed as hundredths, is the interest at 360% 
jyer annum, or 1% per day. 
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n. The product of any principal mvUiplied by any given 
number of days expressed as thousandths^ is the interest at 36% 
per annum f or .l%per day, 

m. The interest at 36% dipided by 6 gives the interest at 6%. 

IV Interest at 6^ plus interest at 1% equals interest at 7%. 

Ex. What is the interest of $125 for 63 days, at 1% ? 

Explanation. — ^We first multiply solution. 

the principal, $125, by .063, and ob- $125 PHn, 
tain 17.875, the interest at 36^ (H.). '^^^ 

We divide this result by 6, and ob- '^ ^^ 

tain $1.31|, the interest at 6^ (m.). ^ ^ ^ 



We then divide this result by 6, and $7.8 7 5 { 6 

obtain the interest at 1% ; and add- $ 1.3 125 \6 
ing the last two results, we have .218 7 5 

$1.53|, the required interest (IV.). $ 1.53125 hn, 

21. What is the interest of $735 for 27 days, at 1^ ? $3.86. 

22. What is the amount of $250 from Jan. 18 to March 30, 1868, 
at 7^? $253,50. 

23. Dec. 24, 1868, 1 borrowed $26.60, and paid it June 1, 1869, 
with 7^ interest. What amount was due ? 

24. What is the interest of $45.75 for 90 da., at 7^ ? $.80, 

25. What is the amount of $1,250 for 63 da., at 7j^ ? $1,265.31. 

ICl. ^ules for Computing Interest. 

I. General Method. 

1. For 1 year, Multiply the principal by the rate. 

2. For 2 or more years, Multiply the interest for 1 year by 
the number of years. 

3. For any other time. Multiply the interest for 1 year by 
the time expressed in mmdhs and tenths of a month, and divide 
^e product by 12. 
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n. Sis Per Cent Method. 

Divide the prindpd by 2^ and multiply the quotient by .01 
of the time expressed in months, 

m. Seven Per Cent Method, for Days. 

1. Multiply the principal by .001 of the number of days. 

2. Divide the product by 6, and to the quotient add ^ of 
iJtself. 

Notes.— 1. 860 days + ^ of 860 days (5 days) = 865 days. Hence, if 
interest for days is required at 865 days to a year, subtract from itself ^ of 
the interest found by the 1% method. 

2. To find the amount, we may first find the amount of |1 at the given 
rate for the given time, by any one of the above rules, and then multiply 
the principal by this amount 

8. The months and days may be reduced to the decimal of a year (see 
356, II.), and the interest for 1 year, at the given rate %, may then bentulti- 
plied by the time expressed in years and decimals of a year. 

T M O B Z EM a. 

26. What interest mnst I pay for the use of $278.64 for 8 years, 

at 7^? 

27. What is the amount of |478 for 7 yr. 7 mo., at 5^ ? 

28. What is the interest of 1419.84 for 1 yr. 11 mo. 18 da., at 

29. A debt of $1,560 was contracted May 23, 1868. How much 
was due June 18, 1869, interest at 6^ ? $1,660.10. 

30. The balance due on a mortgage, Nov. 20, 1868, was $8,750. 
What was the amount due Aug. 20, 1869, interest 7^ ? 

81. What is the amount of $76 for 8 yr., at 10^ ? $135. 

82. A note for $1,116, bearing date Albany, N.Y., Oct. 9, 1866, 
was paid Oct. 9, 1869, with interest. What amount was paid ? 

33. What amount was due Aug. 5, 1869, on a note for $1,66(\ 
dated Philadelphia, Dec. 5, 1867 ? $1,815. 

84. I bought a house and lot in Cleveland, for $4,750, paying 
$2,000 down, and giving a mortgage for the balance, due in 8 years. 
What was the amount of the mortgage when due ? $3 ^2^5. 

85. How much was due. May 8, 1869, on a note for $3,860. dated 
San Francisco, July 8, 1867 ? 
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86. What is the amount of $743.18 for 1 yr. 10 mp. 12 da., at 8^ ? 

37. If I borrow $12,500 in New Haven, Conn., and loan it in 
New York, how much do I gain in 1 yr. 7 mo. ? $197.92. 

88. If I loan $1,500, at 7^, Aug. 17, 1869, how much will be 
due June 30, 1871 ? * $1, 696^9. 

89. What is the interest of $10 for 15 yr. 4 mo., at 6^ ? 

40. A note for $293, dated Detroit, Apr. 26, 1867, was paid Jan. 
26, 1869. What was the amount paid ? $328.89. 

41. At 7^, what is the amount of $78.49 from Nov. 27, 1867, to 
Feb. 7, 1870 ? $8Jf.78. ' 

42. A man bought a farm in Minnesota for $2,280, paying $1,000 
down, and the balance in 10 months, with interest. How much was 
the last payment ? $1,354.67. 

43. Find the amount of $856.75 for 2 years, at 5^. $942.42^, 

44. How much interest vrill I have to pay on a loan of $7,650 
for 20 days, at 7^ ? $29.75. 

45. What is the amount of $25,390 for 7 months, at 10^ t 

46. Jan. 10, 1869, I borrowed $1,280 in Hartford, Conn., and 
paid it Aug. 7, 1869, with interest. How much did I pay ? 

47. What is the interest of $1,310 for 1 yr. 1 mo., in Ya. ? 

48. How much will be due June 19, 1871, on a note for $1,750, 
dated Boston, June 19, 1869, with interest ? $1,960. 

49. Find the amount due Mar. 17, 1870, on a note for $217.85, 
dated St. Louis, Sept. 17, 1867, with interest. 

50. A man who is paying $375 a year for house rent, borrows 
$5,000, at 6^, with which he buys the house. Does he gain or 
lose by the transaction ? Hs gains $75 per annum, 

OJL&JBi II. 

Compound Interest. 

462* In compntiiig compoond interest, 

L The amount of the principal for 1 year is the prindpcH 
for the second year, the amount of this principal for 1 year is 
^ principal for the third year, and so on. 

TL The find amount miniis the principal is the interest. 
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Ex. What is the amoimt of $127.50 at compoimd interest 
for 2 yr., at 6% ? What is the interest ? 

Explanation. — Since the bolution. 

amount is the product of the $12 7.50 pnn. 

principal multiplied by 1 ^-^^ ^ + ^«<«- 

plus the rate (see 461, Note 1(660 

2), we multiply the principal, 1275 

$127.50, by 1.06, and obtain $135.1 5\ ^^^'^^ 

$135.15, the amount for 1 -^-^^ ^ + »•«<«■ 

year. We multiply this 810 9 

amount by 1.06, as before, 13515 

and obtain $143,259, the re- $ H 3^ 5 9 Anu.for 2 yr, 

quired amount for 2 years. J 2 7.5 PHn, 

Then, subtracting the prin- $ 1 5.7 5 9 iru. 
cipal, $127.50, from this 
amount, we have $15.76, the required interest 

NoTB. — ^When ioterest is due semi-annually, quarterly, or monthly, th« 
amount of the principal for the fixed period of time is the principal for the 
next period. 

51. What is the amount of $721.45 for 3 years, at 6^ compound 
interest ? $859.^6. 

52. What is the compound interest of $75.50 for 2}- years, at 6^, 
payable semi-annually V $12,03, 

53. The principal is $25.75, the time 4 years, and the rate 7^ 
compound interest. What is the amount ? 

54. How much will $525 amount to in Ij^ years, at 7^ compound 
interest, payable semi-annually ? $582,08. 

55. What is the compound interest of $487.50 for 1 yr. 3 mo., at 
6^, payable quarterly ? 

56. At 24|^^, interest payable monthly, what is the compound 
interest of $575 for 2^^ yr. ? 

57. What is the difference between the simple and the compound 
interest of $5,425 ibr 4 years, at 6^ ? $121,94, 
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CJL&JSl III. 
Partial Payments. 

463i When partial payments are made upon notes, bonds, 
mortgages, or other obligations bearing interest, the U. S. 
Courts have established the following principles : 

I. Payments must he applied in the first place to the dis- 
charge of interest due, and the balance toward the discharge of 
the principal, 

n. Interest must net he added to the principal so as to draw 
interest. 

m. The principal must remain unaltered, when a payment 
is less than interest due. 



Ex. A note for 
$960, at 6% interest, 
was given Apr. 10, 
1868. A payment of 
$225 was made Jan. 
19, 1869, and another 
of $25, Nov. 3, 1869. 
What amount was 
due Jan. 5, 1870 ? 

Explanation. — ^We 
first find the amount 
of the principal from 
the date of the note 
to Jan. 19, 1869, the 
time of the first pay- 
ment (see 461, IL), to 
be$l,004.64. We 
next subtract the pay- 
ment, $225, from this 
amount (I.), and have 
a remainder of $779.- 
64 for a new princi- 
pal. Since the pay- 



SOLUTION. 

$9 60 PHn. \^2 



SJf,80 
.0 93 

^32 



$ ^4.6 4 Int. to Jan. 19, 1909. 
960 Prin. 



$ 1004.6 ji. Ana, du6 Jan. 19, 18e». 
225 JPaymsrU, " 

S7 7 9.6 4N€wPrin. \^2 



$389.8 2 
.115i 

12994 
194910 
38982 
38982 



$ 44.95 92 4 InLtoJan. 6, 1870. 
7 7 9.6 4 PHn. 

$824.59924 Amt.toJ(m. B, 1870. 
2 5 Payment, Nov. 8, 1869. 



$7 99.60 



Ami. due Jan. &, 1870- 
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ment, $25, made Nov. 3, 1869, did not exceed the interest 
due (IIL), we find the amount of $779.64 from Jan. 19, 
1869, to Jan. 5, 1870. Then, subtracting from this amount, 
$824.59924, the payment of $25, made Nov. 3, 1869, we have 
$799.60, the required amount due Jan. 5, 1870. Hence, 

464. !Rule for Computinff Interest in Partial Payments, 

I. From the amount of the prindpal computed to the time 
when the payment <yr sum of the payments equals or exceeds the 
interest dus, subtract the payment, or sum of the payments. 

n. The remainder is a new principal, urith which proceed as 
before. 

IPBOBIiEMa. 

58. On Nov. 5, 1867, the face of a mortgage on a farm in Mich, 
was $2,875, and $1,000 was paid Aug. 28, 1868. What amount 
was due May 17, 1869? $2,lJi0.51. 

59. A mechanic bought a house and lot in Salem, Mass., for 
$1,750, paying $500 down. One year afterward he paid $387.50. 
How much then remained due ? $937,50. 

60. Upon a note for $765, dated Buffalo, N. Y., Mar. 14, 1867, 
there was paid, Oct. SI, 1868, $50 ; and June 11, 1869, $286. The 
note was taken up, Sept. 25, 1869. How much was then due % 

61. May 7, 1867, a capitalist loaned $10,000, at 5j^. Bee. 28, 
1867, $4,800 was paid ; and July 14, 1868, $3;750. What sum was 
due Jan. 8, 1869 ? $2,020,0J^ 

VT,, N. H., AND CONN. BULBS. 

465. When a note or other written obligation contains 
the words "with interest annually," or "with annual in- 
terest," the interest on the principal is due and payable at 
the end of each year. In some States the law allows to the 
holders of such obligations, simple interest on the unpaid 
yearly interests until they are paid, see Manual. 

The differences between the 17. S. Court Bule for com- 
puting interest in partial payments, and the rules in Yt., 
N. H,, and Conn.^ are as follows : 
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466i VermonL 

L Unpaid yearly irUerests draw simple interest from the time 
they become due until they are paid. 

TL AU payments draw interest from the time they are mMe 
to the end of the year, or to the time (f final settlement, 

m. Interest on unpaid yearly interests does n(^ draw interest, 

467» JVen^ Mampshire, 

L Payments made expressly on account of interest accruing 
but not yet due, do not draw interest. At the end of the year 
they must be applied to the payment of the interest then accrued. 

n. In aU other respects the rule is the same as in Vermont. 

Notes. — ^1. In computing annnal interest in these States, the computa- 
tions must be made for intervals of 1 year, or to the time of final settle- 
ment, when that occurs within a year. 

3. The interest in partial payments is compnted by the U. S. Ck>Tirt Rule, 
unless annual interest is stipulated in the note or agreement. 

468i Connecticut. 

L Interest is allowed on payments to the end of a year, when 
they exceed the interest due, at the time they are made ;orto 
the time of settlement, when that occurs within a year. 

n. When a year or more passes from the date of any com- 
putation, without payments being made, interest is computed for 
the whole time, by the U. 8. Court Bute. 

:pROBi,EMa. 

62-65. Find the amount due Oct. 1, 1869, on the following note, 
computing the interest by the U.S., the Yt., the N. H., and the 
Conn. Rule. 

^/.(TM Q^me Z /^^ 

Indoriements on the back of thiB note : Oct. 17, 1867, $250 ; 
Feb. 23, 1868, $100 ; Dec. 80, 1868, $60 ; July 17, 1869, $225. 

V,8, JRule, $1,44^44 ; Yt, and N,H,, $1,U'^,82 ; C(mn,y $1,U8,99. 
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Converse Operations in Interest. 

469i In computations in interest, 

Principal is the base ; 

The product of rate % per annum and time expressed in 
years, is the rate ; 

The interest is the percentage ; and 

Interest is the product of the three factors, principal, 
rate, and time. Hence, 

I. Principal, rate and) . j Base and rate given, to 
time given, to find interest, ) ( find percentage. 

n. Interest, rate and time ) • j Percentage and rate giv- 






' given, to find principal, ) (en, to find base, 

m. Principal, rate and \ ^ { Base and rate given, to 
time given, to find amount, ) \ find amount, 

TV. Amount, rate and) , j Anwunt and rate given, 
time given, to find principal, ) ( to find base. 

V. Principal, interest and ' 
time given, to find rate, and 

VI. Principal, interest 
and rate given, to find time,^ 



are 



Base, percentage, and one 
of the two factors of rate 
given, to find the other fojc-^ 
tor. 



Note. — ^In V. and VI., the product of three factors (interest), and two of 
the factors (principal and rate, or principal and time) are given, to find the 
third factor. * 

66. What is the interest of $580 for 11 mo. 27 da., at 6^ ? 

67. What is the interest of $119.50 for 1 yr. 7 mo. 18 da., at 

68. The interest is 9^6, the rate .06, and the time 2 mo. 10 da. 
What is the principal ? $4^800, 

39. I loaned a certaiQ sum of money, at 7^, and received $98.28 
as the interest for 1 yr. 8 mo. 24 da. What was the sum loaned ? 

70. What is the amount of $7,365 for 2 yr. 4 mo., at 5^ ? 

71. What is the amount of $390 for 7 mo. 10 da., at 9^^ t 
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T3. What principal put at interest at 6^, will amount to 
$1,073.10 in 1 yr. 7 mo. ? $980, 

78. What principal put at interest at 4^, will amount to $182.20 
in 5 yr. 4 mo. 12 da. ? 

74. The interest is $118.80, the principal $2,800, and the time 
5 mo. 19 da. What is the rate ? 

75. At what rate will $508.50 earn $89,609 in 2 yr. 2 ma 
13 da. % 8^. 

76. In what tune will $475 earn $71.25, at 6^ ? 

77. The principal is $684, the interest $103.68, and the rate 10^. 
What is the time ? 

78. What is the interest of $3,750 for 1 yr. 1 mo. 18 da., at 7^ ? 

79. What principal, at 5^, will produce $19.09 interest in 2 yr. 
8 mo. 18 da. ? $166. 

80. The interest of $6,000 is $805, for 1 yr. 11 mo. What is the 
rate ? 7^, 

81. I paid $165.87j^ for the use of $1,350, at 7^. What was the 
time ? lyT.9 mo, 

82. The principal is $288, the rate 7^, and the time 8 yr. 4 mo. 
10 da. What is the amount ? $355.76. 

88. The principal is $19,600, the amount $21,047.95, and the rate 
4j5^. What is the time ? lyr,7 mo. 21 da. 

84. New York, Jan. 25, 1869, 1 paid $169.85, the amount due on 
a note given Sept. 15, 1865. What was the face of the note ? 

85. At what rate will $560 amount to $659.40, in 2 yr. 11 mo. 
15 da.? * ♦ 6^ 

♦♦ ♦ ♦» 

SECTION ZZ. 

DISCO UJVT. 

470i discount is a sum deducted for the payment, 
before it becomes due, of a note or other debt not drawing 
interest 

471* The JPace of an obligation is the sum to be paid 
when the obligation is due, or At Maturity, 
12 
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472. Resent Worthy or ^^oceedSy is the face of an 
obligation minus the discount. 

473. Commerciat Viscounty or ^er Cent Offy is a 

deduction, from the face of the obligation, of some % agreed 
upon, without regard to time. 

Note. — ^When the sum deducted depends upon both rate and time, it is 
sometimes called Trvs Discount. 

coM:i>TJTA.a?ioisrs in* jdiscoxtntt. 

474. In Computations in Discount, 
Present worth or proceeds is the base ; 

The product of the rate per cent per annum and the time 
expressed in years, is the rate ; 
The face of the obligation is the amount ; and 
The discount is the percentage. And 

475. In Commercial Discount, or Per Cent Off, 

Invoice price, or the face of an obligation, is the base ; 

Bate % off is the rate ; and 

The commercial discount is the percentage. Hence, 

I. Invoice price or face, ) ( _ 
and rate % off given, tojindi ^ \ f «f ""'^ '"'^ S^^' ,*> 
commercwl discount, ) (to find percentage. 

n. Face, rate % per an- ) ( . 
num and time given, to find\ is ] ^'»?«"' «^ «^ fl^«^ 
proceeds, . ) (tojindbase. 

1. What is the commercial discount on a bill of goods invoiced 
at $375.75, sold on 3 mouths' time, at 2^^ off for cash? $9.39. 

2. If I buy a bill of goods amounting to $287.50, on 80 days, 8^ 
off for cash, what is the commercial discount ? 

8. A merchant buys a bill of goods amounting to $1,802.40, 
on 8 months' time, and is allowed 5^ off for cash. What sum does 
he pay? $1,237.28, 

4. When money is worth 6^ per annum, how much must be dis- 
counted for the present payment of a note for $875.70, due in 
8 months? $i^45. 
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5. What is the present worth of a note for $804.50, due in 1 yr. 
8 mo., when money is worth 7^ ? $280. 

6. Find the present worth of, and the disconnt on, $56, due in 
7 mo. 6 da., in New York. 

7. A merchant buys a bill of goods, invoiced at $975, on 60 days. 
If 5^^ off is allowed for cash, how much will he gain by borrowing 
the money at 7^, and cashing the bill ? $S7,9J^ 

8. A farmer bought a horse for $140, giving his note due in 
1 year. 4 mo. 24 da. afterward he paid the note, the holder allow- 
ing discount at 7^. How much did he pay ? 

9. Which is the greater, tke interest or the discount of $1,712 for 
1 year, at 7^, and how much ? The interesty $7,84. 

10. Sold a bill of goods amounting to $1,260, on 4 months, and 
made the buyer the customary discount of 5^ off for 80 days, and a 
further discount of 10^ off for cash.' What were the cash proceeds 
of the sale? $1,077.30. 

11. An invoice of books, at retail prices, amounts to $920, the 
commercial discount is 25^ off, and 2j^^ off for cash. What are the 
net proceeds of the invoice ? $672.75. 

12. What is the difference between discounting a bill of goods 
at 20^ and 5^ of^ and discounting the same bill at 5^ and 20% off? 



« ■ ♦ > » 



SECTION Z. 

GOrB!RJVMBJ\rT SBCZT!RITIBS, 

476. A Sond is a written obligation from one person or 
party, securing to another the payment of a given sum at 
a specified time. 

477. "Whenever the XJ. S. Government borrows money, it 
gives to the lender a bond for the sum borrowed, with 
interest payable semi-annually, or annually. 

478. Government Securities are bonds, or certifi- 
cates of indebtedness, of the Government, to the holder of 
the same. 
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479. The principal U. S. Securities are 7-30's, 5-20's, 
10-40'^ 5's of 71, 5's of '74, 6's of '81, and the U. S. Pacific 
R R Currency 6's of '95, '96, and subsequent dates. 
The rates of interest on these securities are, on 
The 7'30^Sy lj%%%, payable in legal-tender notes 5 
2'Ae 5'20's, and The 6's of'Sfy 6^, payable in gold ; 
The W-AO^Sy h%, payable in gold ; 
The IT. S. ^Pacific ^. iP. Currency 6^Sy 6^, payable 
in currency. 

Notes. — 1. The interest on GovemmentTbonds for small denominations, 
as $50 and $100, is payable annually, as was also the interest on the 7-30's. 

3. The 5-20's can be paid at any time from 5 to 20 years from date, at the 
option of the Government. They were issued in 1862, '64, '65, '67, and '68. 

3. The 5-20's of '67, '68, were issued in those years, to take up the 7-90'8. 

4. The 10-40's can be paid at any time from ten to forty years from date, 
at the option of the Government. They were issued in 1864. 

5. The U. S. Pacific R.R. Currency 6's were issued in 1865 to 1869 inclu- 
sive, and are due in from 1895 to 1899 inclusive, according to date of issue. 

COM:i>XJ'T-A.TIOI5rS Il^r GSOVKRNiytKN'T 

SECXIRITIJES. 

480t The par value or face of the bond is the base ; 
The rate % of premium or discount is the rate ; and 
The market value is the amount or difference. Hence, 

L Face of bond and rate ) ^ j Base and rate given, to 
given, to find market value, ) ( find amount or difference. 

IL Market value and rate) . j Amount or difference and 
given, to find face of bond, ) ( rate given, to find base. 

BnoBiiEMa, 

1. How much will 3 lOOO-doUar 7-30 bonds cost, at 3J^ premiuin ? 

2. If I sell $21,500 of Missouri 6's, at 32^ discount, how much 
>hall I realize ? $14, 620, 

3. When gold is worth 124, what amount of currency can be 
bought for $5,400 in gold ? 

4. A capitalist invested $10,176 in New York City bonds, at 4^ 
discount What amount in bonds did he receive? $10,600. 



BANKINQ. 269 

6. Wliat is tbe gold Ttilae of 99,485 of eurreDcy, when gold is 
187^! 

6. When gold is 140, which is the better inTeatment, 7'80's at 
103, ore^S-aO'BatlOSI 

7. A broker bought 6 SOO-doUar 6^ connty bonde, at 3J^ dis- 
count, and afterward Bold them at 5^ disconnt. How much did he 
lose by the ttanaaotioii ? $SS.50. 

8. If I inveHt $B,400 in Pacifle B,R. 6'h, at 28^ below par, what 
will be the annual interest due me( The interest will be what 
rate per cent upon the inveatment ) Int. S^O ; rate, 80. 

9. A capitalist inTests $20,600 in U. 8. 10-40'b, at %i% premium. 
If gold is worth 13S, what ^ in currency does be recdve npon bis 
investment I H^%- 



SSCTIOH ZI. 




481. A fromissojy ^Ote is a written promise to pay 
a certain *8um of money, at a specified time, for value 
received. 

COBIUON FOBU OF & FBOMlgaOB; NOTE. 



Mi va^e ticmta. 



^0tttty G^toerUC 
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482* The J^aker of» a promissory note is the person 
who makes or signs the note ; and 

483* The ^ayee is the person to whom, or to whose 
CA'der, the note is to be paid. 

484 • An Indorser is a person who signs his name upon 
the back of a note, as security for its payment. 

485 • A Negotiable JVote is one that may be bought 
or sold. 

Notes. — ^1. A note payable to the hearer^ or to A, B, or hearer^ is negotiable 
without indorsement. Other notes, payable to A B, or order, or to the order 
qfA. B», are not negotiable without the indorsement of A. B. 

2. The sum for which a note is given should be written in words in the 
body of the note. The note should also contain the words " vcUue received.'^ 

3. If no mention of interest is made in a note, it draws interest from the 
day it is due. 

486. Days of Grace are three days allowed after the 
time specified in a note has expired, before the note is 

. legally due. 

487. The Jtfalurtty of a note is the termination of the 
period of time it has to run. It is the last day of grace. 

Note. — ^If the third day of grace falls on Sunday or a legal holiday, the 
note matures on the second day of grace. 

488. A ^^oiest is a written notice, in due form, to the 

indorser of a note, that the note has been presented to the 

maker, at maturity, for payment, and has not been paid by 

him ; and that the holder looks to the indorser for payment 

of the same. 

Notes. — ^1. A protest must be served on an indorser of a note on the last 
day of grace, to hold him responsible. • 

2. Protests are usually made out and served, by an officer called a Notary 
Public. 

489. A Sank is an institution which receives deposits, 
loans money, and issues drafts, bills i>f exchange, and bank 
bills that circulate as money. 

490. A Savings^Sank only receives money on deposit, 
paying interest on the sums deposited. 
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491* A ^ank'JVoie is a note payable at a bank. Bank 
bills are also called bank-notes. (See 214.) 

OOMMON FOBM OF A BANK-NOTE. 
^/,000. J^ ^^ Q^an, /6, /^^. 

492t Sank S)tscount is interest paid in advance, to a 
bank, for the loan of money on a note. 

49S. The JPace of a note is the sum due at maturity. 
If the note is on interest, the face is the amount of principal 
and interest. 

494* The ^Proceeds of a note is the face of the note 
minus the interest. 

495* In computing bank discount, 

The face of the note to be discounted is the principal, or 
base ; 

The interest on the face of the note for the given time, at 
the given rate, is the bank discount, or percentage ; 

The proceeds of the note is the difference ; and 

The product of the rate % per annum and the time ex- 
pressed in years, is the rate. Hence, 

L Face of note, rate and ) ( ^ 
time givm, to find hank f is ) Prinmpal, rate, and tvm 
discount, ) {9^^n,U>findiniere2t. 

n. Face of note, rate and ) •« j -^ose and rate given, to 
tirne given, to find proceeds, ) ( find difference. 

m. Proceeds, rate and\ ( ^.^ 
time given, to fir^ face o/ t is ^ Diferenceand rate given, 
note, ) (tojindba^. 
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PMOBLEMS. 

1. What is the bank discount upon a note for $2,500, due in 4 
months, at 6^ ? $51.25. 

2. What are the proceeds of a note for $650, due in 90 days, if 
discounted at a N. Y. bank ? $638,25. 

8. A note for $7,350, due Aug. 12, 1868, was discounted at a 
bank in Charleston, S. C, May 20, 1868. What were the proceeds ? 

4. What sum can be realized at a bank, upon a note for $11,500, 
due in 80 days, at 6^ discount ? 

5. A bank loans $4,500 on a note payable in 4 months, discount- 
ing it at 8^. What is the face of the note ? $4, 626.4$. 

6. I obtained $287, at a bank in !N'ew Orleans, on a note due in 
8 months. What was the fece of the note ? 

7. A merchant wishes to borrow $2,000 at a bank. For what 
amount must he make his note, due in 60 days, if he gets it dis- 
counted at 6^ ? 

8. What will be the proceeds of a note for $4,500, due in 6 
months, discounted at a bank in San Francisco ? $4,271.25. 

9. A manufacturer in St. Louis wishes to borrow $2,000 with 
which to pay his men. If he makes a bank-note, due in 80 days, 
what will be the face of the note ? $2,011.06. 

10. A merchant buys a bill of goods in Milwaukee, amounting to 
$8,700, on 3 months' time, or 5^ off for cash. If he borrows the 
money at a Milwaukee bank, will he make or lose, and how much ? 

11. I had a note for $460, dated Detroit, Jan. 9, 1869, and due in 
8 months, with interest. March 19, 1869, I had it discounted at a 
bank, at %^. How much did I realize iix)m the note ? 

12. For what sum must a bank-note, due in 5 months, be made, 
to have it produce $1,856 when discounted at the First National 
Bank of Boston ? , O^ ^ $1,904,57. 

18. Find the face of a note, due in 6 months, on which I can 
borrow $876 at a Chicago bank. V a , $921,86. 

14. In payment of a debt, I "took Chas. Marshall's note for 
$1,600, payable at the Sixth National Bank of Philadelphia, in 6 
months, with interest. Four months afterward, I had it dis- 
counted at the First National Bank of Harrisburg. What were the 
proceeds? 



N.^ 
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SECTION ZII. 

B X C M ^ J\r G B . 

496t Exchange is a commercial transaction, in which 
a partj in one place pays money to a second party in 
another place, by means of an order upon a third party, and 
without the transmission of money. 

497i A Crafty or Sitt of JExchangSy is a written or- 
der for money, drawn in one place and payable in another. 

Example. — ^A Chicago merchant, wishing to pay a debt in 
New York, buys at a bank in Chicago, a draft on a New York 
bank, payable to the order of the party in New York. The 
Chicago merchant sends this draft to his creditor in New 
York, and the latter indorses it, presents it to the New 
York bank, and receives the face of the draft in money. 

NoTBfl.— 1. Any party may give a draft, or " draw " on another party, if 
the second party is debtor to the first. 

3. A draft payable in the same country in which it is drawn, is an Inland 
Bill of Exchange; and one drawn in one comitry, and payable in another, is 
a Foreign BiU of Exchange, 

498. A Sight Draft is a draft payable " at sight," i. e., 
when it is presented ; and 

499* A Time Draft is a draft payable at a future time 
named in it. 

NoTB.— Grace is allowed on time drafts, but not on sight drafts. 

600. There are usually four parties to a transaction in 
exchange, viz.. 

The Drawer or Maker of the draft ; 

The Suyer or Remitter y or the party who purchases 
the draft ; 

The Dran^ee, or the party on whom the draffc is drawn ; 

The ^ayeey or the party to whose order the draft iB 
made payable. 

NoTB.— The maker and remitter of a draft may be the same party, in 
which case there will be but three parties to the transaction. 

12* 
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COMMON FOBM OF DBAFT. 

<%n </a^ a/^ a^^, pay to the order of 

^ai/Ul f ^Sio^U 

^^(^Ueefp ^uncAee/ Dollars, 

Value received, and charj^e to account of 

NoTB.— The words At Sights in place of ** Ten days alter sight " would 
make the above a sight draft. 

COMPUT-A.TIONS IN S2XCI3:A.NG>-£2. 

501* Drafts or bills of exchange are bought at par, at 
a premium, or at a discount. 

The face of the draft is the base ; 

The rate % of exchange is the rate ; 

The premium or discount is the percentage ; and 

The proceeds of the draft is the amount or difference. 
Hence, • 

L Face cf draft and rate ) ( „ 
% of exchange given, to find [ is \ ?^ ^"^ ralegiven, to 
premium or discount, ) I ^"^ P^<^^^^^ 

n. Proceeds and rate %\ c . ,.^ 

/. , i j; jI ' \ Amount or dmerence 

of exchange given, to find> is •< , . . i^ , , 

face<fdr<^. S \<^^ rate given, to find base. 

Notes. — ^1. The face of a draft pins the premium, or minus the discount, 
is the proceeds. 

3. The subject of Foreign Exchange is not considered in this book. A 
full presentation of it will be found in the Academic Arithmetic of this 
Series. 

rjtOJBZJEMS. 

1. At 2^ premium, how much will it cost me to remit $2,700 by 
draft from Grand Rapids, Mich., to Philadelphia ? 

2. How much will it cost me to make a remittance of $280 from 
New York to Baltimore, exchange on Baltimore being at l^^dis- 
coant f $IB78,60, 
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8. If I buy a draft for $1,285 in Pittsburg, to send to Louisville, 
at 1% discount, how much does it cost me ? $1,278.58. 

4. How much will a man in Galena have to pay for a draft on 
Boston for $532, exchange being at 8^^ premium ? 

5. A man at Springfield, HI., wishing to remit to a creditor in 
Harrisburg, Penn., buys a draft, at 2^^ premium, and pays $246 
for it. What is the face of the draft ? $2JiO. 

6. A man in Brooklyn, having $145.50 belonging to a man in St. 
Paul, Minn., purchases a draft with it on a St. Paul banker, at 3^ 
discount. What is the face of the draft ? 

7. What must I pay in Wheeling, W. Va., for a draft on N. Y. for 
$1,200, payable 30 days after sight, exchange being at If^ premium ? 

Note. — On a time draft, both the discount and the rate of exchange 
must he computed on the fiice of the draft. $1,21440. 

8. A St. Louis banker discounts « draft on Baltimore for $860, 
payable 90 days after sight, exchange on Baltimore being at 4}^ 
premium. What does he pay for the draft ? $885.37. 

9. A grocer in Rock Island paid $611.70 for a draft on New 
York, payable 60 days after date, when exchange on New York 
was at 3^ premium. What was the face of the draft ? 

10. A broker in Columbus, Ohio, pays $352.62 for a draft, pay- 
able at Knoxville, Tenn., 30 days after sight, at Ij^^ discount 
What is the face of the draft ? $360. 



■ > » >■ 



SECTION ZIII. 

502i Average of ^Payments is the process of finding 
the time for paying several sums due at different times, so 
that no loss shall be sustained by either party. 

503t The Term of Credit v^ the time during which no 
interest is paid. 

504. The Average Term of Credit is the average 
time during which no interest is paid on different debts due 
at different times. 
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505* The Equated Tinte is the date on which several 
debts due at different times may all be paid, without loss to 
either creditor or debtor. 

506. Averaging an Account is the process of find- 
ing the mean or equated time for the payment of the 
balance of the account. 

Equation or average of payments is of two kinds. Simple 
and Compound. 

507. Simple Average is one in which the sums are 
either all debits or all credits. 

508* Compound Average is one in which some of the 
sums are debits, and some are credits. 

509. A ^ocat^aie is any date taken as a standard of 
reference, and with which each given date is compared* 

CASK I. 
The terms of Credit beginning at the same Date. 

SIO* Ex. July 1, 1 purchase a saw-miU for $1,200, paying 
1400 down, and agreeing to pay $200 in 3 months, $400 in 6 
months, and $200 in 9 months, without interest What is 
the average time for the payment of the whole amount of 
the purchase money? 

Explanation. — bolutioic. 

The cash payment ^i^^^'^r^*^^ ^.^^ . 

01 ^^ysK} nas no j^qq « ^ « -- 2^.00 '* 1 " 

term of credit, and 2 00 " 9 **= 1800 " 1 

only forms a part ^JJ^ u ^ « ^/T^ ^ 
of the purchase 

money. The use ^jSOO { $1200 

of $200 for 3 Jf — Jf mo., average term o/oredit. 

months is the July l+irno.^^Nov. 1. 

same as that of 3 

times $200, or $600, for 1 month : Oie use of $400 for 6 
months is the same as that of $2,400 for 1 month ; and the 
use of $200 for 9 months is the same as that of $1,800 for 
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1 month. The sum of the payments, due at different times, 
is $1,200, and of the equivalent sums for 1 month is 14,800. 
The use of $4,800 for 1 month is the ssSlne as the use of 
$1,200 for as many months as the number of times $1,200 
are contained in $4,800. Dividing $4,800 by $1,200, we ob- 
tain 4 = 4 months, the average term of credit ; and July 
1+4 months = Nov. 1, the time required. Hence, 

The product of the sum of all the payments multiplied by 
the average term of credit, equals the sum of the products of di 
the payments multiplied by their respective terms of credit. 

511. On this principle is based the 

IRule for flndinff the averaffe time of payment, when the 
terms of credit all begin at the same date* 

I. MvUiply each paymerU by its term of credit, and add aU 
the payments, and also aU the products. 

n. For the average term of credit, divide the sum of the 

products by the sum of the payments. 

m. For the average time of payment, add the term of credit 

to the given date. 

fmobz:ems. 

1. March 8, 1 bought a building lot for $800, paying $200 down, 
and agreeing to pay $200 in 4 months, $200 in 8 months, and $200 
in 12 months. Had I given my note for the payment of the whole 
amount at once, at what date should it have been made payable ? 

Sept. 8. 

2. May 29, a merchant bought bills of goods as follows : $825 on 
a credit of 8 months, $675 on 4 months, $450 on 2 months, and 
$800 on 1 month. What is the average time for the payment of the 
whole amount ? Aug, 14. 

8. On the first day of May, D hired a house at $300 per annum, 
agreeing to pay the rent quarterly. What would be the equated 
time for the payment of the whole ? Dee. 16. ^ 

4. To-day I owe $150 due in 30 days, $200 due in 60 days, and 
$250 due in 90 days. If I give my note for the whole amount, 
made payable at the average time, when will the note be due f 
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5. Wliat is the average time for the payment of 6 notes, all 
bearing date June 17 ; one for $300 due in 3 months, one for $500 
due in 5 mqnths, one for $150 due in 7 months, one for $350 due 
in 9 months, and one for $200 due in 1 year ? 

O^^lSE II. 
The terms of Credit beginning at different Dates. 

512. Ex. March 21^ I bought a horse for $175 on a credit 
of 4 months ; June 5, a harness for $55 on 3 months, and 
a top carriage for $225 on 4 months. What is the average 
time for the payment of the three debts ? 

Explanation. — bolutiok. 

To find the dates -^«^- ^ -? + 4 wio. = July 21 

r.^ «,i»;oi, +1.^ «^^ «^^^^ 5-{-3 " = Sept. 6 

on which the sev- „ ^_^^ ., ^ q^^ ^ 

eral payments fall 

due, we add to $175 cash, July 2L 
each date the term 66 fcyr i6da. = $ 2 6 SO for 1 da. 

226 " 76 " = 17100 " 1 " 



of credit. Since 
the first payment $Ji-56 " 1 '' =S 196S0 '' 1 " 
feJIs due July 21, Si^96jo I S466 
we take that date ^^^^ >^ 4S = jiBda.\ ''''^''^tJSr 
as a focal date. 14^30 

Comparing this llll 

focal date with 66 =^,Uss than ^ da., dropped. 

thedatesonwhich Jvly 21+4S da. = 8^t. 2. 

the several pay- 
ments mature, we have $175 due at the focal date, $55 in 
46 days, and $225 in 76 days. Proceeding as in Case L, 
we find the average term of credit to be 43 days after July 
21, or Sept. 2, the average time required. Hence, 

When the terms of Credit begin on different dates, 

The earliest date on which any one of the payments matures, 
may he taken as the focal date ; and the time between this date 
and the date on which each of the other payments matures, may 
he taken as the term of credit of that payment. 
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513. On this principle is based the 

"Rule for findinff the average time of payment ^ when the 
terms of credit begin at different dates. 

I. Find the time on which ^ach payment becomes due^ by 
adding the term of credit to the dale of the transaction, 

n. For the focal dale, take the earliest dale on whibh any 
one of the payments matures ; and for the term of credit of each 
payment, take the time between the focal dale and the time on 
^ which the payment matures. 

m. For the average time of payment, find the average term 
of credit^ and add it to the focal date. 

JPBOBIiJEMS. 

6. Find the average time for the payment of the following bills : 

Jan. 10, $415 on 3 months ; 
Feb. 25, 175 " 4 " 
Apr. 5, 350 " 2 " 

35 daps from Apr. 10, or May 15, 

7. What is the equated time for the payment of three notes, one 
for $650, dated July 12, and due in 90 days ; one for $555, dated 
July 25, and due in 60 days ; and one for $445, dated Aug. 14, and 
due in 30 days ? Bept, S7, 

8. Gkorge Adams bought provisions as follows : 

Mar. 14, 40 bar. beef, & $17.50, at 8 months. 
May 1, 60 " pork, ® 24 " 

June 10, 150 " flour, <^ 8 Terms cash. 
What is the average time for the payment of the whole ? 

9. I make the following advances of money for a Mend : May 
19, $107; May 28, $35 ; June 27, $130 ; July 3, $70 ; Aug. 24, $80, 
and Sept. 11, $175. If I take his note for the whole amount, dated 
at the equated time, what will be the date of the note ? July 19. 

10. B works for C 6 months from May 15, at $60 per month, 
his wages to be paid one half monthly, and the other half in 8 
months. In lieu of receiving his pay according to contract, he 
takes C's note for the whole amount, bearing date from the average 
time, with interest. What is the date of the note ? (M, 15. 
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CASK III. 
Accounts containing both Debits and Credits. 

514* Computations' in compound average are based upon 
the following equitable principles : 

L All payments made before the average term of credit ex- 
pires^shotUd draw interest from the time they are made ; and 

n. AU debits not paid tUl after the average term of credit 
expireSy shotUd draw interest from the expiration of the aver- 
age term of credit. 

515* Ex. Find the average time for the payment of the* 
balance of the following %, : 

Dr, RoBEBT Lansing. Cr. 



1869 










1869 










Jan. 


4 


ToMdBe.@4mo. 


325 


50 


Feb. 


15 


By Cash, 


200 


00 


a 


16 


" do. 4 " 


37 


50 


Apr. 


17 


" do. 


75 


00 


Mar. 


1 


" do. 4 " 


162 


50 












i( 


26 


" do. 4 " 


250 


00 













EXPLANATION.- 

M We find the 
average time of 
the debits to be 
June 12 ; and, 
2dy The aver- 
age time of the 
credits to be 
Mar. 4 ; both by 
Case n. 

Sd, Since $275 
was paid 100 
days before it 
was due {i,e, be- 
fore the average 
time at which 
iibe debits were 



SOLUTION. 

lst»^Affer€iging the J>ebUs, 

Jan, ^+^7no. = May 4- 

" 16 -h 4 " = " 16. 
Mar. l+i '^ = July 1. 

" 26^4 " = " 26. 
Focal date. May ^ 

$825,50 cask paymj&nt. May 4. 

37.50 for 12da. = $ 450 for 1 da. 



162.50 

250 



(C 



€€ 



C( 



9425 
= 20750 



$775.50 
$30625,0 
23 265 

73600 
69795 



(C 



58 
88 " 

^ " = $80625 

$775S 



« 



u 



(C 



t€ 



ce 



1 
1 

1 " 



39.4-^39 dM.\^^^^^^ 



3805^0 
31020 



7030 
May 4+S9 da. = June 12\fa!^*Pd^. 
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due), interest 
mnst be allowed 
on $776.60 — 
$276 = $600.60, 
the balance, for 
100 days (514, 
L); or, which is 
the same thing, 
the term of cred- 
it for $500.50, 
the balance, 
must be extend- 
ed a sufficient 
time to average 
the use of the 
$276 paid 100 
days before it 
was due. We 
find this addi- 
tional term of 
credit for the 
balance of the 
account, by mul- 
tiplying $275, 
the sum of the 
credits, by 100, 
the number of 
days before the 
maturity of the 
debits, and di- 
viding $27,500, 
the product, by 
$500.50, the bal- 
ance of the %., 
as in 511. The 



2d,''Averafifing the Credits, 

Focal date, Feb, 15. 

$200 cash pay merU, Feb. 15. 

7_5for 01 da. = $i575 f(yr 1 da. 

9275 " ? « =$1^575 " 1 « 



$Jf575 
275 

1825 
1650 



$275 



16.6 = 17 da.\^^'^'^'*^ 



ofpaymwU. 



175^0 
1650 



100 



Fd>. 15 + 17 da. = Mar. M^7paV^ 



Sd.'-Averagitig Dedite €md Credits, 

Focal date, June 12. 
From Mar. ^ to June 12 = 100 da. 
$775 J50 - $275 = $500.50. 
$275 for 100 da. = $27500 for 1 da. 
500.50" ? " = 27500 " 1 " 



$27500.0 
25025 

2J^750 
20020 



$500M 



5Jf.9 = 55 da.\ o/iai. ofj(,. 



.1 



Average time 



Ji,7S0'*0 
k50J,.5 



2255 
June 12+55 da. = Aug. ^] ^"i^^^^ST**^ 
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result, 55 days, added to June 12, the date of the maturity 
of the debits, giveg Aug. 6, average time required. 

Had the date of the average term of the credits been 
later than that of the average term of the debits, i. e., after 
June 12, we should have dated back, or subtracted, the 
average time of the bal. of the %. from June 12. Hence, 
516. ^ule for Computing Compound Average. 

L Fiind the average term of the debits and credits separately. 

n. For the average term of credit of the balance of the 
account^ take the average date of the larger of the two sides 
of the account for a focal date^ multiply the smaller side by 
the difference in time between its date and this focal date, and 
divide the product by the balance of the account. 

nX For the date of the average timcy count forward from 
the last focal date, if the larger side of the account falls due 
later; and backward, if it falls due earlier. 

PMOBZJEMS. 

11. Balance the following %., and find when it is due : 



Dr. 


E. 


M. DANTETifi & Co. 

/ 


Or. 




1869 










1869 










Jane 


14 


ToMd8e.(^8mo. 


450 


00 


Sept 


3 


By Cash, 


400 


00 


Aug. 


25 


U U g (( 


175 


00 


Nov. 


2 


" do. 


150 


00 


Oct. 


11 


a (( 3 u 


425 


00 


u 


30 


" do. 


225 


00 



Feb. 17, 1870, 
12. What is the balance of the following %., and when is it dne? 
Br. John G. Anderson. Cr. 



1869 










1869 










Oct. 


9 


ToMdse.(^8mo. 


300 


00 


Nov. 


24 


By Cash, 


25 


00 


Nov. 


18 


" do. 8 " 


829 


00 


Dec. 


4 


" do. 


600 


00 


u 


27 


" do. 8 '* 


142 


00 


it 


80 


" Note, 


150 


00 


Dec. 


19 


" do. 8 " 


256 


00 


i 











$$62; June »$, 1870. 
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18. If a note, drawing interest, be given to balance the following 
%., for what sum will it be drawn, and what will be its date ? 



Dr. 



Ames & Potter . 



1869 
Mar. 
Apr. 
July 
Aug. 
Sept 



17 
20 
18 
11 
25 



ToMdse.^2mo. 
" do. 3 " 
'^ do. Cash, 
" do. <^4mo. 
•* do. 2 « 







1869 




825 


00 


July 


25 


108 


00 


Aug. 


17 


264 


00 


Oct. 


24 


50 


00 






125 


00 







By Cash, 

" do. 

Draft on N.Y., 



Gr. 



125 
300 
850 



00 
00 
00 



$97; May 26, 1868. 
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SECTION ZIV. 

1. What is 18fj^ of 887 bushels of wheat? llJt,39 hi, 

2. If I sell a sewing-machine for $50 that cost me $56, what ^ do 
Hose? iOf^. 

8. How much will 100 shares of N. Y. C. RR. stock cost me, at 
164 J, brokerage J^ ? 

4. Of every 1,375 persons 26 years old, 1,265 will live to the age 
of 26. What ^ of persons 25 years old die annually ? 8^, 

5. A real estate agent receives $85 for selling a farm, his rates of 
commission being 1% from the buyer, and 1^% from the seller. 
What is the price obtained for the farm ? $1,400, 

6. A note for $86.50, dated June 27 of last year, was paid April 
4 of this year, with interest at 10^. What was the amount paid ? 

7. A commission-merchant receives $820 with which to buy 
goods, after deducting his commission of 2^, • How much does he 
expend for goods ? $800. 

8. I borrow $4,000 on my note in Portland, Me., Feb. 21, and 
loan the money in Syracuse, N. Y., Feb. 23. If the money is paid 
to me, Nov. 12, and I pay my note Nov. 18, how much do I gain ? 

$26,78. 
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9. Three men own a mill. O^s share, which is |2,550, is 60^^ ot 
B's, and B's share is 85^ of A's. What is the value of the mill ? 

$11,800, 

10. A merchant paid a premium of $868.1^ for a policy of in- 
surance covering $8,000 on his store, and $12,750 on his goods. 
What was the rate ? If ^. 

11. If a clergyman's salary is $1,500, and he pays $175 for house 
lent, what is his income tax ? 

12. If the annual rate on a life at 50 years is $4,489 per $100, 
payable send-annually, what will be each payment on a policy for 
$2,500 ? 

18. What is the premium, at |^, for insuring a farm-house for 
$800, a bam for $750, and the hay and grain for $1,200 ? ^ 

14. One morning, five canal boats were weighed at the weigh- 
lock in Utica. The cargo of the first weighed 64 tons, and the 
cargoes of the others weighed, respectively, 85^, 67J^, 120^, and 
56^^ of that amount. What was the total weight of the five 
cargoes ? 274-4 ^^^^« 

15. I buy a draft in Portsmouth, N. H., for $250, payable in 
Providence, R. I., 60 days after sight, exchange ^^ premium. How 
much does the draft cost me ? $248.62^, 

16. In a village school of four departments, 88 pupils are in the 
first department, 44 in the second, 54 in the third, and 60 in the 
fourth. What ^ of all the pupils attend each department ? 

17. A note for $860, drawing 6^ interest, was dated April 10, 
1868, and $225 was paid on it, Jan. 19, 1869. What amount was 
due Nov. 8, 1869 ? 

18. A stock jobber bought 100 shares of Pacific RR. stock, at 
117. He sold 55 shares at 104|^, and exchanged the balance at 108 
for Ocean Bank stock at 185. He afterward sold the bank-stock 
at 144J^. Did he gain or lose ? He lost $750,50. 

19. A Ya. planter took up a note for $848, Oct. 81, 1869, that 
was dated May 29, 1867. What interest had accrued ? $122,52. 

20. A box of soap, marked 60 lb., loses 15^ by drying. What is 
its actual weight ? 

21. If a man buys U. S. 5-20 bonds at 106J, and sells the gold 
interest at 127|^, what ^ in currency does his investment pay him ? 
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22. A froit dealer bought quinces at $1.60 per bushel. After 
assorting them, he sold the best at 35^ profit, and the others at Id^ 
loss. What were his selling prices ? 

28. In building a house which cost $1,480, 43^ of the cost was 
for labor, and the balance for materials. What was the cost of the 
materials? ' $84^,60, 

24. How shall a merchant mark carpeting that cost him $1,242 
per yard, so that he can fall 8^ from the marked price, and still 
make 25^ ? At $1,68^ per yd. 

25. A mechanic buys a city lot for $600, payments $250 cash, 
and the balance in 1 year without interest. In 6 months he pays 
the balance, less the discount, at 6^. How much does he pay ? 

26. A field of 11 acres yielded 16.5 bushels of wheat to the acre ; 
the cost of seed and labor was $198.60, and the wheat brought 
$1.60 per bushel. What ^ profit did the crop pay ? 50^ 

27. What is the face of a sight draft that costs $360, exchange 
being at 1^% premium ? 

28. An Oswego miller buys a draft for $2,500 on Chicago, at f ^ 
discount. He remits the draft to a grain buyer in Chicago, with 
instructions to invest the proceeds, less his commission of 1^, in 
wheat Is the miller's gain on the exchange more or less than 
the grain buyer's commission ? $6, 

29. What is the face of a note due in 2 mo. 15 da., the pro- 
ceeds of which, discounted at the First National Bank of Burling- 
ton, Vt., are $870.12J ? $375. 

80. A drover paid $4,325 for cattle, and $'1,498 for marketing 
them, and they sold for $6,875 at 60 days. What were his net cash 
profits, money being worth 8^? $^68,12. 

31. Memorandum :— Face of mortgage, April 23, 1866, $3,275. 
Indorsements,— Sept. 4, 1866, $845 ; Feb. 27, 1868, $150 ; 

Aug. 19, 1868, $76 ; Jan. 7, 1869, $1,260. 
What was due July 1, 1869, interest at 6^ ? $1,^17.92, 

82. Find the time from which interest $ 400 due Mar. 8. 
should be reckoned on the sum of the debts 
in the margin, if all of them ore paid when 
the last one is due. Aug. 1. 
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„ May 19. 


1,000 


>» »> ^5. 


626 


„ Sept. 4. 


1,276 


„ Nov. 12. 
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83. If you borrow $630 for 1 yr., at 8^ interest, and 5 mo. after* 
ward you pay $314, how much will you owe at the end of the year? 

84. A's property is assessed at $6,750, and B's at $13,575, and 
A's tax is $52.65. How much is B's tax ? $105,89. 

35. A liquor dealer imported 45 casks of wine, invoiced 36 gaL 
each, at $1.50 per gal. He paid $1.75 per cask for transportation, 
a specific duty of $1 per gal., and 25^ ad valorem duty. Deduct- 
ing the customary allowance of 2^ for leakage, what did the wine 
cost him ? « $^,691.70. 

36. How many shares of bank-stock, at par, can a stock broker 
buy for $4,522.50, less his brokerage of ^^ ? 

(37) 

(une ^ai. ^^^ c^e, Q^A<afn€<fe ^& Aa^u xy'^>n<Ae4c^ ^. ^(fXt^, 

Indorsements: June 18, 1869, $125 ; Oct. 25, 1869, $475. 
How much was due on settlement. Mar. 4, 1870 ? 

88. When gold is worth 135, which is the better investment, 
U. 8. 1040»s at 97J, or 5-20's at 107f ? 

89. Find the average time for the payment of the following 

Statement of %. 

New York, S(^ /, /(T^p. 

In % with % ti). IJerkitw $^ aro.t ^k. 

^ec U, „ t^. ^adX, /,0S0 

40. I have a mortgage, bearing interest at 7^, payable annually. 
Will I gain or lose by selling it at ^ discount, and investing the 
proceeds in IT. S. 6's of '81, at 102j^, when gold is quoted at 196 f 




SEOTION I. 
SA no. 

517. SlatiO of nombera is the relative Talae of one nnm- 
ber to another of the eame kind. 

518. The Terms of a ratio are the nnmbera whose 
Tallies are compared. 

519. The Antecedent is the firet term ; and 
530. The Consequent is the second term. 

Example. — The relative valne, or the ratio, of 15 to 6, is 3. 
"ia. this example, 15 and 5 are the ierm& of the ratio, 16 is 
the antecedent, and 6 is the coneeqaent. 

HoTB.— The tenuB of a ratio are called a Ooi^iUt. 

531i Ratio is <Mained by dividing the antecedent by Ike con- 



532. The Stffn of ratio is the colon ( : ). It is written 
between the terms of a ratio, and is read, " the ratio of." 
Hias, 15 : 5 is read, " the ratio of 15 to 6." 

Since the ratio is obtained b; dividing the antecedent by 
the consequent, ratio may also be e}^reBsed by writing the 
antecedent for the numerator, and the conseciaent for the 
denominator of a fraction. Thus, 15 : 5 — J^, 

523. A Simple Satio is the ratio of any one number 
to another number of the same bind ; and 

521. A Compound Hatio is the ratio of the products 
of the corresponding terms of two or m.ore simple ratios. 

Example. — The ratio of 16 to 5 is a simple ratio ; and the 
ratio of the products of the corresponding terms of the 
ratios 16 : 6 and 8 : 2, or 16 x 8 : 5 x 2, is a compound ratio. 
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The simple ratio of 12 : 4, or ^, is 8 ; 

« compound " " ^8 : 2 [ »*' ^^* " ^^* ^' ® times*, 

the product of the two simple ratios which form the compound 
ratio. 

525. Principles of^ltatio. 

L The terms of a ratio mxvst he of the same hind or denom' 
ination. 

n. In an expressed ratio, the antecedent is a dividend and 
the consequent is a divisor, 

TTT. The ratio is the quotierd of (he antecedent divided by the 
consequent. 

IV. Uie product of any two or more ratios equals the ratio 
of their products ; and 

V. A compound ratio is reduced to a simple one, by multi- 
plying all the antecedents together for a new antecendent, and 
all the consequents together for a new consequent. 

EXBMCISES. 

1. Express the ratio 18 to 8, and of 8 to 18 ; of 20 to 4, and of 
4 to 20. 

2. Express in both forms the ratio of 86 to 6 ; of 28 to 2 ; of 42 
to 7 ; and of 9 to 15. 

8. Find the ratio of 18 to 6; of 21 to 3 ; and of 14 tq 2. 

4. The antecedent is 16|, and the consequent is 3|^. What is the 
ratio? 

5. What is the ratio in each of the expressions 56 : 8 ; $51 : $8; 
17J yd. : 2J yd. ? 

6. Find the ratio of ie# to 18f; of8.6:.7; of .25:8.76; and of 
5.7 : 8.4. 

7. Express the compound ratio of { J ; ^J } . 

8. The antecedents of a compound ratio are 5, 72, and 80, and 
the consequents are 8, 8, and 5. Express the compound ratio. 

10,800 : ISO = 90. 
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SECTION II. 

SIMTZB ^!ROTO!ETIOJ\r. 

526* ^Proportion is an equality of ratios. 

527. Simple ^Proportion is an equality of two simple 
ratios. 

528* The Sign of Proportion is the double colon (: :). It 
is written between the ratios, and is read *' as," or " equals.'' 

Example. — The ratios 12 : 6 and 8 : 4 being equal, form 
the proportion 12 : 6 : : 8 : 4, which is read, ''12 is to 6 as 
8 is to 4," or " the ratio of 12 to 6 equals the ratio of 8 to 4." 

Proportion may also be expressed by the sign of equaHty. 
Thus, 12 : 6 : : 8 : 4 may be written 12 : 6 = 8 : 4, or Jg^- = f . 

529* The Extremes of a proportion are the first and 
fourth terms ; and 

530* The JK^eans are the second and third terms. 

531* We may write the proportion 12 : 6 : : 8 : 4 in the 
fractional form, and reduce the fractional expressions to 
similar fractions ; ^i- :: | = 41 :: 4|, or l^iii : : ^. The 
factors 12 and 4, of the first numerator, are the extremes 
of the proportion ; and the &ctors 6 and 8, of the second 
numerator, are the means ; aiid the products of these two 
sets of factors are equal. Hence, 

532* Principles of l^roporHon. 

I. The product of the extremes equals the product of the 
means. 

n. The first term is greater or less than the second, according 
as the third term is greater or less than the fourth. 

533. Ex. 1. "What is the fourth term of 
the proportion 21 : 6 : : 14 : — ? solution. 

Explanation. — 84, the product of the ^ Jf * = ff =4 
means, 6 and 14, is also the product of the 
extremes (532,1.). We now have 84, the product of two 
13 
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factors, and 21, one of the factors, to find the other factor, 
which we do by dividing 84 by 21. The result, 4> is the 
fourth term required. 

Ex. 2. Find the second term of the pro- solution. 

portion 15 : — : : 30 : 12. ^^^=W=6 

Explanation. — Since the product of the extremes equals 
the product of the means, we multiply the extremes, 15 
and 12, together, and divide the product, 180, by the 
known mean, 30. The result, 6, is the term required. Hence, 

L Theprodiwt of the means divided by either extreme gives 
the other extreme ; and 

n. TheprodvKi of the extremes divided by either mean gives 
the other mean. 

Find the unknown tenn in each of the following proportions . 

5. 
35. 

8. 



1. 10 : 8 : 


:15 


"^^"» 


3. 7^:6^: 


: — ; 


.5. 


5. 13 : 18 : 


:18; 


t 9 


7. 4:7: 


: — I 


6. 


9. .36 : — : 


: .3 


:3.4. 



2. 27 




:1H: 


4. — 


:21: 


:15 : 


6. 6: 


; — : 


:12 : 


8. — : 


'i : 


:* : 


10. 16 J 


. 9: 


:10 : 



534. Ex. If 16 tons of hay cost $212, how much will 11 
tons cost? 



Explanation. — Ist. 
Finding the ratios. — 
The ratio of 16 T. to 
11 T. must be the 
same as that of $212, 
the cost of 16 T., to 
$— , the cost of 11 T. 
The 16 T. and 11 T. 
must therefore form 



SOLUTXOir. 

„ „ (16 T.: 11 T. 
nt ratio,. ^$212:$— 



Statemente. 



Finding 
nnhnown • 
term. 



\ 



16T.:11T.::$212:$— 
11T.:16T.::$— :$212 



11 X 



$53 



$588 



1 



=z$l4Si 



one couplet of the proportion, and the $212 and the 
the other couplet. 

2d. Making the statement. — Since 16 T. are more than 11 T., 
$212, the cost of 16 T., must be more than $ — , the cost of 
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11 T. Therefore, if we write 16 T. : 11 T. for the first ratio, 
we must write $212 : $ — for the second (see 5S2, n.) ; or, if 
we write 11 T. : 16 T. for the first ratio, we must write I — : 
$212 for the second. 

3d. We find the unknoum term by 583, L or IE. 

For convenience in making the statement, we take the 
two given numbers of the same kind, for the terms of the 
first ratio, and the other given number for the first term of 
the second ratio, or the third term of the proportion. Now, 
writing this third term, and applying (532, n.), we readily 
determine which term of the first couplet to write for the 
antecedent, and which for the consequent. Hence, 

535* ^uie for Computations in Simple Proportion. 

L F(yr the third term, vnite the number that is of the same 
hind 08 the unknoion term. 

IL Write the other two numbers as the first ratio, putting the 
greater far the first term, when the unknown term is to be less 
than the third term ; and for the second, when His to he greater. 

TTT . Far the fourth or unhnaum term, multiply the second 
and third terms together, and divide the product by the first term. 

NoEu.— 1. When the terms of the first ratio are of different denomina- 
tions, they must !)• reduced to the same denomination before multiplying 
and diyiding. 

2L Cancel all like fitctors from the given extreme and either of the means. 

SeeMannat 

rBOBZJSXS. 

11. If 58 bu. of lime cost $13.35, how much will 29 bu. cost ? 

12. If my store rent is $315 for 7 mo., how much is it for 2 yr. 
6 mo.? $ijS05, 

18. If 12f lb. of beef cost $1.78J, bow much will 5^ lb. cost. ? 

14. How much is a cental of wheat worth, at $1.40 per bushel ? 

15. How much will 9 rm. 2 quires of note paper cost, if 8 rm. 14 
qtuies cost $4.62j^ ? i 11-37^. 
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16. The driving-wheel of a locomotive makes 401 revolatioiiB in 
ranning 1 mi. 20 rd. 4 ft. How many revolutions will it make in 
running 23 mi. 16 rd. 12 ft. ? 8,694. 

17. If 81 trees bear 271 bu. 1 pk. of apples, how many apples 
will 56 trees bear, at the same rate ? 490 hi. 

18. After cleansing 475 pounds of wool for manufacture, it 
weighed only 266 pounds. At the same rate, how much would 
645 pounds weigh, after cleansing ? 

19. If a Mississippi River steam-boat runs 779 mi in 8 da. 10 h., 
how far will she run in 4 da. 8 h. ? 940j^ nd. 

20. If 18f cd. of wood cost |81.75, how much will 21.35 cd. cost ? 

21. When 8.7 tons of hay cost $73.95, how much must be paid for 
9.75 tons? $82.87^. 

22. If a cheese weighing 53 lb. 8 oz. costs $6.28, how much will 
a cheese cost that weighs 441- lb. ? 

28. The interest on a certain sum of money for 1 yr. 5 mo. 22 da. 
is $46.55. What is the interest on the same sum for 11 mo. 
12 da. ? $29.92^. 

24. If a pole 6 ft. high casts a shadow 1^ ft. long, how high is a 
tree whose shadow is 85 ft. long ? 68 ft. 
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SECTION III. 

536« Compound ^Proportion is an equality of a com- 
pound and a simple ratio, or of two compound ratios ; as, 

^•^••10-6 and 6:9). (5:2 
12:4p--^"-^'^^12:4[ • 12:3 

537* Since in a simple proportion the product of the ex- 
tremes equals the product of the means (see 532, 1.) ; and 
since a compound ratio is reduced to a simple one, by mul- 
tiplying all the antecedents together for a new antecedent, 
and all the consequents together for a new consequent 
(see 525, Y.)) it follows that 
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In a compound proportion (byproduct of (he extremes equals 
the product of the means, 

538* Ex. If 4 men in 8 days cut 48 cords of wood, how 
many cords will 5 men cnt in 6 days ? 

Explanation. — Since bolution. 

the unknown term is i'^^\l'^\\ : : i8 cd. : — cd. 
cords, we write the 48 ^ ' 

cords for the first term S 

of the second ratio, or ^ ^^ 

the third term of the ^ ^^ ^JjS cd. 

proportion, as in 5S5. ^^ 

Since the unknown term 

depends upon both the number of men and the number 6f 
days, we arrange the other given numbers — 4 men and 5 
men, 8 days and 6 days — as the terms of a compound ratio, 
observing the same directions in writing the terms of each 
couplet, as in writing the £arst ratio of a simple proportion. 
Thus, 4 men cut 48 cords, 5 men will cut more ; hence, 
4 men : 5 men ; and in 8 days they cut 48 cords, in 6 days 
they will cut less ; hence, 8 days : 6 days. Having made 
the statement, we multiply the second and third terms 
together, and divide the product by the first term, as in 
simple proportion. The quotient, 45 cords, is the fourth or 
unknown term. Hence, 

539« ^uie for Computatiofis in Compound l^roporHon. 

I. For the third term, unite the number that is of the same 
kind as the unknown term. 

n. Write each two of the other numbers that are of the same 
kind, as a couplet of the compound ratio, observing the same 
directions as in uniting the terms of the first raMo in a simple 
proportion, 

m. For the fourth or unknown term, multiply the second and 
third ternhs together, and divide the product by the first term. 

Bee Mannal. 
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* 

Find the unknown term in each of the following four proportions : 

^•4: 8p-^- • '^^ .23 yd. wide : i yd. wide r • *^* • **^' 
25: 5 



^- 9 : 186 



, - : 14 ) 

^ : : — : 7f 4. 3.2 : If 5- : : IBJ : 5J. 

^ 4.5 : .6 ) 



5. If the carpet for a room 15 ft. x 16 ft. costs $40, how much 
will a carpet of the same kind cost for a room 14 ft. x 18 ft. ? $Ii^. 

6. A flouring mill running 10 hours per day, makes 1,865 barrels 
of flour in 18 days. How many barrels will the same mill make in 
39 days, running 16 hours per day ? 

7. I sold a village lot 5J^ rods front by t^ rods deep, for $580 ; 
and another lot 4f rods front by 9^ rods deep, at the same rate. 
How much did I receive for the second lot ? $622M. 

8. A pile of 4-foot wood 2,450 ft. long and 6 ft. high, was drawn 
to a R.R. station by 15 teams in 14 days. At the same rate, how 
many days will it take 24 teams to draw a pile 2,016 ft. long and 5 
ft. high ? 6. 

9. If 5,280 rails will build 860 rods of 8-rail fence, how many 
irails will be required to build 276 rods of lO-rail fence ? 



« > ♦ • ■ 



SECTION IV. 

ft 

540* A ^Partnership y or a Company , is an associa- 
tion of two or more persons for the transaction of business 
as an individuaL 

541. A ^irm is the name tmder which a company trans- 
acts business. 

Notes.— 1. Each member of a company or firm \a a JPariner. 

2. A firm is sometimes called a EJou%e; as the House of Jay Cooke <& Co. 

542. Profits are the gains to be shared among the 
members of a firm ; and 

543. Assessments are sums to be paid by members of 
a firm^ to meet expenses or coyer losses. 
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544. Capital is the time^ or the money, or both, in- 
Tested in business. 

545. A Simple Partnership is one in which each 
partner's share in one of the elements of capital — time or * 
money — is the same ; and 

546. A Compound Partnership is one in which the 
partners' shares in one or both elements of capital yaiy. 

CuA.SB3 I. 
Simple Partnership. 

547* If one partner famishes 3 times as much money as 
another, or if he famishes the same amoont of money, and 
it remains in business 3 times as long, his share of the 
profits and losses is 3 times as great as that of the other 
partner. Hence, 

I. When the time is equals the profits and losses are shared by 
the partners in proportion to their respective shares of the money 
in business. 

n. When the shares of mxmey are eqtbdl, the profits and 
losses are shared by the partners in proportion to the respective 
times their mxmey is in business, 

548. Ex. 1. A, B, and C enter into partnership, A fur- 
nishing $3^500, B $2,500, and C $2,000 of the capital. Their 
profits are $3,200. What is each man's share ? 

Explanation. — 
Since the partners ^^ ,^^ ^^ .^^^"^""^l^ . ^ 
furnish different ^^^^^^ + ^^'^^ + ^^'^ = ^^'^^^ 

amounts of money $8,000 : $3,500 : : $3,200, : A's share. 

for the same $8,000 : $2,500 :: $3,200 : B's " 

length of time, $8,000 : $2,000 : : $3,200 : Cs " 

they will share in 

the profits in pro- Hence, A's share is $l,JfiO ; B's share^ 

portion to their $1,000 ; and C's share, $800. 

respective shares 

of the money in business (647, 1.). Adding their shares of 
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money furnished, we have $8,000, the entire capital Then, 
Whde cojfdtal : each num^s capital :: whole gain : each marCs sha/re of gain. 
Finding the unknown term in each of the three proportions, 
we have each man's share of the gain. 

Ex. 2. D and E formed a partnership for 1 year, each 
famishing the same capital At the end of 8 months, D 
drew out his capital, his interest continuing to the dose of 
the year, when the profits were $4,500. What was each 
one's share ? 

Explanation. — solution. 

Since the partners 8 mo. + 12 mo. = 20 mo. 

famish the same 

amount of money, 20 mo. : 8 mo. : : $Ji.,500 : Us sJiare. 
for dijBferent lengths 20 mo. : 12 mo. : : $^^500 : ITs " 
of time, they will 

share in the profits Hence, Us share, $1,800 ; 

in proportion to the ITs share, $2,700, 

respective times 

their money is in business (547, 11.). Adding their shares of 

time, we have 8 mo. (D's share of time) + 12 mo. (E's share 

of time) = 20 mo., the sum of their shares of time. Then, 

Whole time : each mam?s time : : whole gain : each mam?B %ha/re of gain. 

1. A and B form a partnership. A furnishes $2,500 of the 
capital, and B $4,000, and they gahi $1,950. What is each man's 
share ? A\ $750; B'b, $1,200, 

2. Three men, having 1 cow each, hire a pasture for the season, 
for $22.50. A's cow is in. the pasture 4 months, B's cow 6 months, 
and C's cow 5 months. How much does each man pay ? 

3. A factory, insured in the ^tna Ins. Co. for $5,000, in the Home 
Ins. Co. for $7,500, in the Continental Ins. Co. for $6,0()0, and in the 
Noith American Ins. Co. for $4,500, was damaged by fire to the 
amount of $10,120. How much of the loss fell upon each Co. ? 

JEtna^ $2,200; Home^ $3,300; 
Continentalj $2,640; ^. A., $1,980. 
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4. A, B, and C bought some city lots in company, A furnishing 
$1,800 of the purchase money, B |1,500, and C $1,200. They sold 
the lots for $8,420. How much did each man gain ? 

CA.SK II. 
Compound Partnership. 

549. If one partner furnishes 3 times as much capital as 
another, either in money or in the time his money remains 
in the business, or in the product of money and time, his 
share of the profits and losses is 3 times as great as that of 
the other partner. Hence, 

The product of each man's capital mvMplied by the time it is 
in business, represents his proportionate share of the capital. 

550. Ex. A^ B, and C form a partnership for 8 months, 
A putting in $2,000, B $3,000, and C $l,60a If C draws 
out his capital in 4 months, and B his in 6 months, and the 
profits are $5,600, what is each man's share? 

Explanation. — 
Since the times sonmow. 

and shares of $2,000 f(yr 8 mo. =i $16,000 for 1 mo. 
money are both 3,000 « (5 " = 18,000 « 1 

unequal, each 1,600 " 4 " = 6,000 « 1 

man's share of the $^o, 000 

profits depends 

both upon the $Jfi,000 : $16,000 :: $5,600 : A's share. 
amount of money $Jfi,000 : $18,000 : : $5,600 : B's 
furnished by him $iO,000 : $6,000 : : $5,600 : Us 
and the time it is 

used in the busi- Hence, A's share is $2,2^0 ; 

ness. (See 549.) m, $2,520 ; Cs, $8^0. 

A's money, $2,000, 

for 8 months, is the same as 8 times $2,000, or $16,000, for 
1 month ; B's money, $3,000, for 6 months, is the same as 
$18,000 for 1 month ; and C's money, $1,500, for 4 months, 
is the same as $6,000 for 1 month. The whole proportion- 



(C 
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ate capital is $40,000, of which A's share is $16,000 ; B's, 

$18,000 ; and C's, $6,000. Then, 

Proportionate Capital : each man's share : ; whole gain : each marCs gairu 

551 • Upon the principles deduced in 547, 549, are based 

the 

^uies for Computations in Partnership. 

L For Simple Partnership. 

1. For the whole capital, add all the partners' shares of 
money or time. 

2. For each partner^s share of the gain or loss, state a pro- 
portion, thus: — Whole capital : each partner^ s capital :: whole 
gain or loss : each partner^s gain or loss, 

n. For Componnd Partnership. 

1. For each partner^s proportionate share of the capital, 
multiply his money by the time it is in business. 

2. For the whole capUdt, add all the proportionate shares. 

3. For each partner^s share of the gain or loss, s^ote a pro- 
portion, thus : — Whole proportionate capital : each partner^ s pro- 
portionate share: : whole gain or loss : each partner's gain or loss. 

jPItOBIiEMS, 

5. A and B engage in trade together, A putting in $1,500 for 9 
months, and B $2,500 for 6 months. Tbey gam $2,394. What is 
each one's shaie ? Ah^ $1,1H; B^s, $1,260. 

6. The firm of Sanford, Wright, & Thomas manufacture agricul 
tural implements, and their capital is $12,000, of which Mr. S. fur- 
nished $5,500, Mr. W. $4,600, and Mr. T. $2,000. Last year they 
made $9,360. What were each partner's profits ? 

7. Three men harvested and thrashed a field of grain on shares, 
A furnishing 4 hands 5 days, B 6 hands 4 days, and C 5 hands 
8 days. The whole crop was 630 bushels, of which they had f 
How much did each receive ? A, 30 1m,; JB, 36 hi,; (7, 60 Im. 

8. A, B, and C are the partners in a store. A furnishes $2,300 
for 1 yr., B $1,750 for 10 mo., and C $1,460 for 1 yr. 3 mo., and they 
lose $472.50. What is each man's loss ? 
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SECTION 7. 

1. The property of an insolvent debtor amounts to |6,342, and 
his liabilities to $17,550. How much will a creditor receive on a 
debt of $1,350 ? 

2. If .1875 bu. of sweet-potatoes cost $.30, what wUl be the cost 
of .875 bu. t $H0. 

8. A man whose estate is worth $19,250, directs, by his will, that 
his property shall be so divided among his four children that his 
daughter shall receive $4, his youngest son $5, and his second son 
$6, as often as his eldest son receives $7. How much will each 
child receive ? DcmgMer^ $S, 500 ; youngest «m, $Jt,S76 ; 

second am, $5,250; eldest am, $6,125, 

4. If 400 ft. of flooring IJ- in. thick are required for a room, 
how much flooring \^ in. thick will be required for a room 3 times 
as long and 2 times as wide ? 2,880 ft. 

5. Four men paid $18 for a carriage to convey them from a R.R 
station to their homes, which were distant 16 mi., 24 mi., 28 mi, 
and 36 mi. respectively. They paid in proportion to the distances 
they rode. How much did each man pay ? 

6. The interest of $286.25 for a certain time is $27.48. What is 
the interest of $59.50 for the same time ? 

7. A bin 12 ft.x7 ft» x 6 ft. will hold 405 bushels of grain. 
How many bushels will a bin hold that is 8 ft. x 7 ft. x 4 ft. ? 180, 

8. If 17J cords of wood will produce 745J^ bushels of charcoal, 
how many cords of wood will be required to produce l,677f 
bushels? ♦ 

9. A and B bought a mill, A paying $2,400,.and B $3,200. 8 
months afterward C bought f of A's share, and B bought 4 of B's 
share. The proflts of the mill for the year were $5,040. How much 
was each man's share ? A^ $1,872; JB, $2,280; (7, $288; D, $600, 

10. Three men shipped a cargo of 1,500 barrels of flour to 
England, A ftimishing 700 barrels, B 200 barrels, and C the 
balance. In a storm 195 barrels were thrown overboard. How 
should the loss be shared among the owners ? 
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SECTION I. 
^BFiJ\riTioj\rs Aj\n> j\roTA.Tioj\r. 

552* A Soot of a number is one of its equal factors. 

553* The Square Hoot of a number is one of its two 
equal factors. 

534* The Cube Hoot of a number is one of its three 
equal factors. 

Example. — 3 is a rodt of 9, of 27, and of 81, because 9 = 3 
X 3 or 32, 27 = 3 X 3 X 3 or 33, and 81 = 3 X 3 X 3 X 3 or 
3^. 3 is the square root of 9, and the cvbe root of 27. 

Notes.— 1. One of the four equal factors of a number is its Fourth JRoot, 
one of the five equal factors is its Ilfih Booty and so on. 

2. A number whose square root can be obtained, is a Perfect Square; 
and one whose cube root can be obtained, is a Pstfed Oube* 

535» Invotution is the process of finding any required 
power of a number. (See 82-87). 

536. Evolution y or Extraction of Hoots y is the 

process of finding any required root of a number. 

NOTB.— Involution and evolution are converse operations. 

557. Extraction of Square Hoot is the process of 
finding one of the two equal factors of a number; and 

558. Extraction of Cube Hoot is the process of 
finding one of the three equal factors of a number. 

559. The Sign of Square Hoot is V, called the 
Radical Sign; and 

560. The Sign of Cube Hoot is V. Thus, V^ is 
read " The square root of 64 ; " and 1/126 is read " The 

cube root of 126." see Manual. 
Note. — A Surd is an indicated root which can not be obtained; as ,^5, ^7. 
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SECTION II. 

BXTftoiCTIOJSr OF" SQUA.^B "ROOT. 

561* The least and the greatest number that can be ex- 
pressed by one figure are 1 and 9 ; by two figures, 10 and 
99 ; by three figures, 100 and 999 ; and so on. 

The squares of these numbers are 

1«= 1 10'= 100 100'= 10,000 

9«=81 99'=9,801 999^=998,001 and bo on. 

By examining these numbers and their squares, we see 
that 

The square of a number expressed by consists of 

One figure one or two figures ; 

Two figures three " four " 

Three " five " six " 

Four " seven " eight " 
and so on. That is, 

L The square of any number consists of twice as many 
figures as the number, or one less. 

TLIfa number he separated into periods (f two figures each, 
beginning with ones, its square root vriU consist of as many 
figures as there arefuU and partial periods in the number, 

562. If we write any digits, as 2 and 9, successively as ones, 
tens, hundreds, and so on, and square them, we shall have 

2'= 4 30'= 400 200'= 40,000 

9'=81 90'=8,100 900'=810,000 

By examining these numbers, we see that 

The square of the ones is in the first period ; 
" " " tens " second " 

« " " hundreds " third " 

and so on. That is, 

The square of the l^t-hand figure of a root is wholly in the 
left-hand period of the number or power. 
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563* If we square any numbers expressed by two figures, 
as 20 and 25, 60 and 63, 90 and 99, we shall have 

20'=400 60'=3,600 90'=8,100 

25'=6a5 63''=3,969 99'=9,801 

By comparing these roots and their squares, we see that 

4 is the greatest square in 6, the hundreds of 625 ; 
36 " " ** 39, " « 3,969; 

81 " " " 98, " " 9,801. That is, 

The greatest square in the left-hand period of a number is the 
square of the left-hand figure of the root. 

564» We will now square the number 37, for the purpose 
of learning of what parts the square is composed. 

Ex. 37=30 + 7, and 37"=30 + 7 multipHedby 30 + 7. 
Explanation. — The square 

^ SOLUTION. 

of the ones =49 ; the product ^ ^qj^ ^^^ gr^ 

ofthe tens by the ones (7x30) S0-\- 7= 3 7 

+the product of the ones by 2 10-hl9 = 259 

the tens (30 x 7), or two times 9 0-\-2 10 111 

the product of the tens and 9 0-\-J,,2 0-\-i9 = 1369 
ones=420 ; the square of the 

tens = 900 ; and the sum of these three partial products == 
1,369. Hence, 

The square of a number consisting of two figures, is equal to 
the square of the tens, plus two times the product of the tens 
and the ones, plus (he square of the ones. 



565. Ex. 1. What is the 



FIBST SOLUnOV. 



3 7 Root 



square root of 1,369 ? 13-6 9 

Explanation. — Separ- ^ 

ating the number into J>i^*dend, ^6 9 
periods of two figures -^^^ 

each, we find that the 
square root will consist of two figures. (661, 11.) 



6 Trial dUfisor, 

__7 

6 7 Complete divieof: 
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SECOND SOLUTION. 



IS'6 9 
9 

^69 



37 



67 



Since 9 is the greatest square in 13^ the 
first period, we write 3, its square root, for 
the first figure of the root (583). Taking 
9, the greatest square, from the left-hand 
period, and annexing 69, the next period, 
to the remainder, we have 469. This num- 
ber is made up of two times the product of the tens 
and ones of the root, plus the square of the ones (364) ; 
i. e., of 30 (=3 tens) x 2 x the ones of the root, +the square 
of the ones. Dividing 469 by the trial divisor, 60 (=2 
times 3 tens, or 30), we obtain 7, which we write for the 
second figure, or ones, of the root. Since 60=2 times 3 
tens, and 469=2 times 3 tens x the ones + the square of the 
ones, we add 7 to the trial divisor, 60, making 67. Then 
multiplying 67, the complete divisor, by 7, the last figure of 
the root, we obtain, Ist^ 7 times 7 = the square of the ones ; 
and 2d^ 7 times 60 = 2 times 3 tens x 7 ones = 2 times the 
product of the tens and the ones. The product, 469, is the 
same as the dividend, and 37 is the square root required. 

In the Second Solution we have placed the quotient 
figure, 7, in the place of the in the trial divisor, thus com- 
pleting the divisor at once. 

BOLimON. 



\8t dividend. 



iddkddend. 



6 5-5 0-2 5 
49 

650 

576 

7i25 
7^25 



7 Jf.5 Rod, 



1 44 1«^ dMeor. 



14,85 ^divisor. 



Ex. 2. What num- 
ber is the square root 
of 565,025 ? 

Explanation. — In 
extracting the square 
root of a number, only 
two periods of figures 
are considered at once. Therefore, in obtaining any figure of 
the root, after the first, we regard the figure or figures of 
the root already found as tens, and the figure sought as 
ones, and find each succeeding figure in the same manner 
as we find the second figure of a root consisting of two 
figures, as will be seen in the Solution. 
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Ex. 3. Find the square root of solution. 

748.0225. 1^U8.0 2'25 2 7.35 

Explanation. — Separating the num- 



ber into integral and decimal periods, ^ | ^ 
by counting left and right from ones, 



we proceed as in Ex. 1 and 2, putting "? ^ ^ f 
a decimal point before the figure of the 



6J^65 



root obtained from using the first deci- ? Z ? ? ^ 
I . , ^ 27325 
mal period. 

Ex. 4. Extract the square root of gV^. 

Explanation. — Since a frac- solution. 

tion is squared by squaring y^ = )^ _j_ ^57^ = ^ 
each term separately (335), 

and since evolution is the converse of involution (656, Note), » 
we extract the square root of each term separately. 

566* ^po^ the principles deduced in 561-^64, is based 
the 

^ule for l^xtraction of Square Hoot. 

I. To determine the number of figures in the root. 
Separate the number into periods of two figures eacK count- 
ing left and right from ones, 

IL For the first figure of the root. 

1. Find the root of the greatest square in the left-hand 
periodffor the first figure of the root 

2. Subtract this square from, the first period; and to the 
remainder annex the next period, for the first dividend. 

m. For the second figure of the root. 

1. Double the root already found, considered as tens, for 
the first trial divisor, by which divide the first dividend; and 
write the resvltfor ihe second figure of the root, arid also in the 
place of ones in the trial divisor, thus forming the complete 
divisor. 

2. Multiply the complete divisor by the second figure of the 
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root; svMract the product from the first dividend; and to the 
remainder annex the next period for a new dividend, 

IV. For the succeeding figures of the root. 

Proceed with the second, and mth each succeeding dividend, 
in the same manner as with the first, until aU the periods are used. 

Notes.— 1. If any dividend is less than the divisor, annex a cipher to the 
root, and also to the divisor, and annex the next period to the dividend, for 
a new dividend. 

2. If there is a remainder after all the periods have been used, i. «., in ex- 
tracting the square root of a surd, periods of decimal ciphers may he an« 
sexed, and the work extended to any required degree of exactness. 

8. If the right-hand decimal period contains but one figure, annex a 
decimal cipher. 

4. To extract the square root of a mixed fractional number, first reduce 
It to a mixed decimal number, or to an improper firaction. 

1. Extract the square root of 5,476. 74, 

2. Find the value of V75^. 8.7. 

3. What is the square root of .0289 ? 

4. A square plat of ground contains 87,616 square feet. What 
is the length of one side ? 296 ft. 

5. V881,721 = what numher? 

6. Extract the square root of .455625. 

7. What 18 the square root of 50,808,384 ? 7, 128. 

8. The area of a square platform is 1,387-^ sq. fb. What is th« 
length of one side ? 37.25 ft. 

9. Find the value of V.000169. .013. 

10. What is the square root of the fraction f}^ ? 

11. Vf|f = what number? ' ii- 

12. The entire area of the six faces of a cubic block is 130f sq 
rn. What is one dimension of the block ? 4^ in. 

13. Find the square root of 914|J. 9/j.. 

14. What is the value of Vl5 ? 3,^2 + . 

15. Extract-the square root of 99. 9.9498+. 

16. V1127.750724 = what number? 33.582. 
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SECTION III. 

567* If we cube an integral unit of each of the first four 
orders, we have 
1«=:1 10»=1,000 100»= 1,000,000 1,000»=1,000,000,000 

Since the cube of 1 is 1, and the cube of 10 is 1,000, the 
cube of any number between 1 and 10 must be a number 
between 1 and 1,000; 

Since the cube of 10 is 1,000, and the cube of 100 is 
1,000,000, the cube of any number between 10 and 100 
must be a number between 1,000, and 1,000,000; 

Since the cube of 100 is 1,000,000, and the cube of 1,000 
is 1,000,000,000, the cube of any number between 100 and' 
1,000 must be a number between 1,000,000 and 1,000,000,000; 
and so on. That is. 

The cube of a number expressed by consists of 

' One figure one, two, or three figures j 

Two figures four, ^^^^ or six " 

Three " seven, eight or nine " 

and so on. Hence 

I. The cube of any nuynber consists of three times as many 
figures as the number, or one or two less, 

TL. If a number he separated into periods of three figures 
each, beginning vnth ones, its cube root will consist of as many 
figures as there arefuU and partial periods in the number. 

568« If we write any digits, as 2 and 9, successively as 
ones, tens, hundreds^ and so on, and cube them, we have 

2*= 8 20«= 8,000 200*= 8,000,000 

9»=729 90»=729,000 900^=729,000,000 

Examining these numbers, we see that 

The cube of the ones is in the first period ; 
" " tens " second *' 

« « hundreds " third ** 
and so on. Hence, 
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Ihe cube of the left-hand figure of a root is wholly in the ^- 
hand period of the power. 

569t If we cube any numbers expressed by two figures, 
as 20 and 25, 60 and 63, 90 and 99, we shall have 

20»= 8,000 60*=316,000 90*=729,000 
25*=15,625 63«=318,047 99«=970,299 

Comparing these roots and their cubes, we see that 

8 is the greatest cube in 15, the thousands of 15,625 ; 
316 " " 313, *' " " 313,047; 

729 " " 970, " " " 970,299. Hence, 

The greatest cvbe in the left-hand period of a number is the 
cube of the left-hand figure of the root. 

570. We will now cube the number 45, for the purpose of 
seeing of what parts the cube is composed. 45=40 + 5, and 
45^=40 + 5 multipHed by 40+5 multipHed by 40 + 5. 



HBBT BOLUnON. 




SECOND SOLUTION. 




io 


+ 5 = 1^5 




JtO 


+ 5 - 45 



UO X 5) 
liO X 6) 



+ 5" = 225 

UP' + {Ji,0 X 6) = 180 

40^ -h 2x{40 X S) + S^ = 20 26 

40 -^ 5 =z 45 



ao^ X 5)+ 2xU0 X 5") + 5" = 10125 
4 0* + 2xl40' X 5)+ (40 X 5*) = 8100 

40" 'hSx{40^ X 5)+ Sx(40 X 5") -{■^=91125 

The several parts of the final product, reading from the 
left, are 

1st. The cube of the tens, 64,000 

2d Three times the square of the tens x the ones, ,24,000 
Zd. Three times the tens x the square of the ones, S,000 

Wb. The cube of the ones, 125 

Thatis,45» = Pi,i;^5 

The cvbe of a number consisting of two figures, is equal to the 
cube of the tens, plus three timjes the square of the tens multiplied 
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by the ones^ plus three times the tens mtdtiplied by the square of 
the ones, plus the cube of the ones, 

571. Ex. 1. What is the cube root of 91,125? 

Explanation. — solution. 

4 S Root. 



Separating the 91-126 

number into pe- ^^ 

riods of three fig- DMdmd, 2712 6 

ures each, we find ^'^ ^^^ 



Jf,800 TrialdMaor. 
600 

26^ 

6 ji,26 OompleU diwaor. 



that the cube root 

will consist of two figures (567, n.). 

Since 64 is the greatest cube in the left-hand period, 91, 
we write 4, its cube root, for the first figure of the root (569). 

Taking 64, the greatest cube, from the left-hand period, 
and annexing 125, the next period, to the remainder, we>> 
have 27^125. This number is made up of 3 times the square 
of the tens x the ones, plus 3 times the tens x the square 
of the ones, plus the cube of the ones (570) ; i. e., of 3 x 40' 
X the ones + 3 x 40 x the square of the ones + the cube 
of the ones. 

Calling the first figure of the root tens, and multiplying 
its square by 3, we have 4,800 for a trial divisor. Dividing 
the dividend, 27,125, by the trial divisor, we obtain 6 for 
the second figure, or ones, of the root. 

Since 4,800=3 times the square of 4 tens, and 27,125 = 
3 times the square of 4 tens x the ones, plus 3 times 4 tens 
X the square of the ones, plus the cube of the ones, we 
add to 4,800, the trial divisor, 600 ( = 3x4 tens or 40 
X the ones), and also 25, the square of the ones, making 
5,425, the complete divisor. Then, multiplying this com- 
plete divisor by 5, the second figure of the root, we obtain 
27,125, which is made up of, Is^, 6 x 6 x 6, or the cube of 
the ones; 2dy 3 x 40 x 5 x 5, or 3 times the tens x the square 
of the ones; and 3d, 3 x 40 x 40 x 5, or 3 times the square 
of the tens x the ones. We have now used all of the given 
number, and 45 is the cube root required. 



1200 •^60-\- 1 
1261 

132300 -{■ 1890 + 9 
13^199 
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Ex. 2. Extract the cube root of 9,663,597. 

Explanation. — 
Since only two pe- solution. 

nods of figures are 9^668-59 7 213 

considered at once, 

in obtaining any fig- ^^^^ 

lire of the root, after 

the first, we regard |gff^y^ 

the ngnre or figures —-^ 

of the root abready 

found as tens, and the figure sought as ones; and proceed 

in the same manner as in obtaining the second figure. 

572t Upon the principles in 567-570 is based the 

Iduie for JElxtracHon of Cube !Eooi, 

I. To determine the number of figures in the root. 

Separate the number into periods of three figures eachy 
counting left and righJtfrom ones, 

n. For the first figure of the root. 

1. Find the root of the greatest cube in the left-hand period. 

2. Subtract its cube from the period, and to the remainder 
annex the neoct period, for a dividend. 

HL For the second figure of the root. 

1. Considering the root dready found as tens, multiply its 
square by 3, for a trial divisor, by which divide the dividend, 
and write the result for the second figure of the root 

2. Add to the trial divisor 3 times the product of the tens 
and ones of the root already found, and also the square of the 
ernes, for a complete divisor. 

3. Multiply the complete divisor by the last figure of the 
root ; subtract the product from the dividend ; and to the 
remainder ann£x the neoct period for a new dividend, 

rv. For each succeeding figure of the root. 
Consider that part of the root already found as tens, and 
proceed in the same manner as in finding the second figure. 
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Notes.— '1. If any diyidend is less than the divisor, annex a cipher to the 
root; two ciphers to the trial divisor, for a new divisor; and the next 
period to the dividend, for a new dividend. 

2. In extracting the cabe.root of a surd, periods of decimal ciphers may 
be annexed, and the work extended to any required degree of exactness. 

8. If a right-hand decimal period contains lees than three figures, supply 
the deficiency by 'annexing a decimal cipher or ciphers. 

4. If the given number is a fraction, take the cube root of the numerator 
and denominator separately ; and if it is a mixed fractional number, first 
reduce it to an improper friu^tion, or to a mixed decimal number. 

5. Since the trial divisor is less than the true divisor, in obtaining the root 
figure we must make allowance for this difference. See ManuaL 

P£ O JBX EMS. 

1. What is the cube root of 103,823 ; and of 24,389 ? ^7; 29. 

2. V274.625 = what number? 6.5, 

3. .000729 is the cube of what number ? 

4. What is the length of one side of a cubical block that contains 
2 cu. ft. 1,457 cu. in. ? 1ft. 5 in. 

6. Find one of the three equal factors of 10,218,313. 217. 

6. Vl31,096,512 = what number? 

7. The length of a square stick of timber, which contains 13J 
cubic feet, is 32 times its width or thickness. What are its 
dimensions ? 

Note 6.— If the stick were cut, crosswise, into 32 equal parts, each par^ 
would be a cube. 2J!fft. hng, and 9 in, tqua/re. 

8. In digging a cellar, the length of which was 4 times, and the 
width 6 times its depth, 192 cubic yards of earth were removed. 
What were the dimensions of the cellar ? 6, 2^, and 36 ft. 

9. Extract the cube root of 187,149.248. 

10. Of what number is 118,805,247,296 the cube ? 4,916. 

11. In a granary is a bin that holds 270 bushels. Its length is 3 
times, and its width If times its depth. What are its dimensions ? 

12. Extract the cube root of ^l^, and -j^, 

13. Vie^Jyy^ and V4^/i= what numbers ? 2^, and 1.6. 

14. What must be the interior measurement of a side of each of 
two boxes, one of "which will hold a bushel of grain, and the othex 
a gallon of oil ? 12.907+ in., and 6.135 + in. 




SECTION I. 



S7S> A Series is a snooession of numbers increBsmg or 
decreasing, either by a common difference or b; a common 
ratio ; as 3, 7, 11, 15 ; and 2, 6, 18, 54. 

NoTS. — The numbers tliat form a Series are tbe Temu. The first and last 
terms ore the .BE<mn«t; and the other terms are the JfeotM. (See 529,630.) 

674. An :A.scending Series is one in which the terms 
increase in regnlar order, from the first. 

575. A ^escendinff Series is one in which the terms 
decrease in regular order, from the first. 

576. An Arithmeiical 3^0ffression is a aeries whose 
terms increase or decrease b; a common difference ; as 2, 
7, 12, 17 ; and 24, 21, 18, 15. 

577. A Geometrical i^ogression is a series whose 
berms increase or decrease by a common ratio ; aa 2, 10, 60, 
250 ; and 48, 24, 12, 6. 



SECTION II. 

A^ITMMEriCAZ. T^O&^SSSIOJV. 

578. In the ascending arithmetical series 2, 5, 8, 11, 14, 
the common difference is 3, and the terms are formed as 
follows : 

Ist term, 3; 



=3+8, 
8=3+3+8, 



orlstterm+i 



■* 14=3+3+3+3+8, 
and the som of the seii< 



+ 3 timee com. diiT. : 



" +4 " " 

8 3+5 + 8 + 11+14=40. 
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From this illustration we see, that in any arithmetical 
series there are five things to be considered : viz., the First 
Term, the Last Term, the Common Difference, the Number 
of Terms, and the Sum of the Series. 

Dividing 40, the sum of the series 2, 5, 8, 11, 14, by 5, 
the number of terms, we have 8, which is the average of 
all the terms, or the Average Term; and adding 2 and 14, 
the extremes, we have 16, which is two times the average 
term. 

579« From these illustrations we deduce the following 

l^inciples of Arithmetical IProgression* 

L Any term in an ascending series is equal to the first term, 
plus the product of the common difference multiplied by the 
number of the term less 1. 

n. l%e difference of the extrejnes is equal to the product of 
the common differenjce multiplied by th£ number of terms less 1. 

m. The sum of the extremes is equal to two times the average 
term of the series. 

mOBItjEMS. 

1. The first term of 

an ascendmg arith- solution. 

metical series is 6, 57—1=66, times earn, diff. is added.. 

the common differ- ^^ ^ S=168, sum of addUims to 1st term. 

ence is 3, and the 6-k-168=17J^JMAterm. (Seel.) 

number of terms is ^> 

67. What is the 6+{56xS)=17i,lastterm. 

^ast term ? 

2. The first term of 

a descending arith- bolutiok. 

metical series is 206, 21—1^20, times com, diff. is Sfubt/racted, 

the common differ- 20><,10=W0,sumofsybtracstiomfromlstterm. 

ence is 10, and the 206—200=6, last term. (See n.) 

number of terms is Or, 

21. What is the 206— (20 xl0)=6, last term. 

last term ? 
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3. The first term is 
5, the last term is 
117, and the number 
oftermsisl5. "What 
13 the common dif- 
ference ? 

4. The extremes 
are 7 and 95, and 
the common dififer- 
ence is 4. Find the 
number of terms in 
the series. 

5. The extremes 
are 8 and 25, and 
the number of terms 
is 12. What is the 
sum of the series ? 



soLunoir. 
117—5=112^ sum of additions to Ist term, 
15^1= 14y number of additums. 
1 12 -i- 14= 8 J common difference. (See 11.) 

Or 

117-5 ^ ^.^ 
= 8. common difference. 

15^1 

SOLTTTIOM. 

95—7=88, sum of additions to 1st term, 
88-^-4=22, number " " 

22+l=i23, number of terms. 

Or 

f- 1=23, number of terms. 



SOLUTION. 

3 + 25=28, 2 times the average term. (See m.) 
28-7-2=14, the ofloera^e term. 
14 X 12=168, sum of the series. 

Or 

3 4-25 
X 12=168, sum of the series. 

2 

580. Upon the principles and examples in 578, 579, are 
based the 

!Rul€S for Computatiofis in Arithmetical ^Progression, 

I. To find either extreme. 

Multiply the common difference by the number of terms less 1 ; 

and add the product to the less extreme, or subtract it from the 

greater. 

n. To find the common difference. 

Divide the difference of the extremes by the number of terms 

less 1. 

m. To find the number of terms. 

Divide the difference of the extremes by the common differ^ 

enccy and add 1 to the quotient 

IV. To find the sum of the series. 
Multiply one hoXf the sum of the extremes by the number of 

tjrmS* Sec Manual. 

14 
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:PJR0BLX!M8. 

6. The less extreme of an arithmetical series is 5, the common 
difference is 7, and the number of terms is 13. What is the greater 
extreme ? 89. 

7. Find the greater extreme of the progression of which 19 is the 
less extreme, 3 is the common difference, and 57 is the number of 
terms. 

8. A boy 14 years old was apprenticed to a trade, and was to re- 
ceive $50 the first year, and an increase of $75 yearly, till he was of 
age. How much did he receive the last year ? $500, 

9. The greater extreme of an arithmetical series is 215, the com- 
mon difference is 13, and the number of terms is 15. What is the 
less extreme ? ' SS, 

10. A man who owns a plot of 18 building lots, asks $1,000 for the 
one nearest the city, and $20 less for each succeeding lot. What is 
his price for the lot farthest from the city ? 

11. The extremes of a series of 60 terms are 13 and 249. What is 
the common difference ? 4, 

12. If a laborer has $16 deposited in a savings-bank on Jan. 1, and 
$484 on Dec. 80 following, what are his average weekly deposits ? 

13. The extremes are 4f and 67|, and the common difference is If. 
What is the number of terms ? jjS, 

14. In how many years will the value of a piece of property be 
doubled, if it increases in value 16^ the first year, and 7^ each suc- 
ceeding year ? 

15. What is the sum of the natural series of numbers 1, 2^ 3, 4, 
and so on to 1,000 inclusive ? 500,500. 

16. What is the number of strokes made by a clock in 12 hours) 

17. The less extreme is j^, the common difference is ^, and the 
number of terms is 50. What is the greater extreme ? 

18. If you deposit $25 in a savings-bank the first week of the 
year, and $5 each succeeding week, how much will you deposit in 
the year ? $280, 

19. What is the 84th term of the series 90}, 90, 89J^, etc. ? 

20. Insert 82 arithmetical means between the extremeb 13 and 
244. l«t mean, 20; 3M mean, 2S7, 
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21. If the water in a lake is 16|^ feet deep 1 rod from a pier, and 
the bottom has a uniform slope of B^ feet to the rod, at what 
distance from the pier is the water 300 feet deep ? 82 rods, 

22. Find the sum of 100 terms of the series 19^, 19f , 20^*^, etc. 



*• ♦ »i 



SECTION III. 

GBOMBT'RIC^A.Z T!ROG!RJ^SSIOJV. 

581. In the ascending geometrical series 2, 6^ 18, 54, 162, 
the ratio is 3, and the terms are formed as follows : 

1st term, 2; 

2d " 6=2 X 3, or 1st term x ratio, 2 x 8»; 

3d " 18=2x8x3, ** " x square of ratio, 2x8'; 

4th "'54=2x8x3x8, " " x cube " 2 x 8»; 

5th " 162=2 X 8 X 3 X 8 X 8, *• " x 4th power, " 2 x 8*; 
and the sum of the series is 2+6 + 18 + 54+162=242. 

From this illustration we see that, in any geometrical 
series there are five things to be considered : viz., the First 
Term, the Last Term, the Batio, the Number of Terms, and 
the Sum of the Series. 

If we take the above series, 2, 6, 18, 54, 162, multiply it 
by the ratio, 3, placing the terms of the products over the 
corresponding numbers of the series, and then subtract the 
series from the product (or 3 times the series), the terms 
consisting of like numbers will disappear, and we shall have 

8 times the series, - 6 18 54 162 486 
Series, 2 6 18 54 162 

(3 times— 1 time=)2 times the series=486 — 2=484 

Since 484 is 2 times the series, 484-^-2=242 is 1 time the 

series, or the sum of the series. 

Note.— The pupil will notice that 2 is the first term of the scries, 486 i^ 
3 times the last term, and the divisor, 2, is the ratio less 1. 
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583* From these illustrations we deduce the following 

Principles of Geometrical Progression. 

I. Ttie first term and the ratio are the ordy factors used in 
forming a series, 

n. In any term of a series, the first term is a factor once. 

m. In any term of an ascending series, the ratio is a factor 
as muny times as the number of terms less 1. 

IV. ITie number of factors iLsed informing any term, is 
equal to the number of the term. 

V. The product of the ratio and the greater eoctreme of a 
series, minus the less eoctreme, is as many times the sum of the 
series, as is expressed by the ratio less 1. 



1. The first term of 
an ascending geo- 
metrical series is 4, 
the ratio is 2, and the 
number of terms is 
7. What ifl the last 
term? 

2. The first term 
of a descending geo- 
metrical series is 96, 
the ratio is 2, and 
the number of terms 
is 6. What is the 
last term ? 

3. The first term of 
a geometrical pro- 
gression is 7, the 
last term is 567, and 
the number of terms 
is 5.. What is the 
ratio? 



PJBOJBX^JfS. 

80LUTI0K. 

7— i=6, tiin^ the ratio is aftustor. (See HI.) 
j^=5^ product of ratio used as a factor. 
4 X 64=256, last term. (See I.) 

Or 
4 X 2''-^=4 X 2^=266,.last term. 

BOLnnoN. 

6—1=5, times the ratio is a dmsor. (See IIL) 
2^=32, product of ratio used as a divisor. 
96-7-82=3, last term. 

Or 
96-7-2^' =96^2^=3, last term. 

SOLUnOK. 

567-^7=81^ pTodv4st of ratio used as a factor. 
5—1=4, times ratio is afcutor. (See IIL) 

'ySl = 3, ratio. Bee Manual, Reference 810. 

Or 

^'/567 \/m . ^ 
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4. The extremes of solution. 

a geometrical pro- 1^36 -i- 6 =256, prod, of ratio ttsed cu a factor. 

gression are 6 and 256-h4=64, 64-i-4=16, 16-^4=4, 4^4=1, 

1,536, and the ratio -* (f^ ^''^ ^ ^^^ ^ a factor) + 1 (the time 
is 4. What is the *^ ^ extreme is afactor)=:5y number of 

number of terms ? ^^''^- (See IV.) 

fiTU a J. J. BOLUTION. 

6. The first term ^^ ^ 5=1875, 5 tim^ the last term, 
18 3, the last term is is75^3= 1872, 4 times the series, (See V.) 

375, and the ratio IS /o/y^ . #_ //?o «,,^ ^/^ ^i^ ..^•^. 
^ *, . , io7^-s-^= 460, «/m ^ the senes, 

6. What is the sum ^^ 

of the series ? ^^r^ ^7^ ='*^^» «*^ ^/ ^^ *^^^- 

583» Upon the principles and examples in 581, 582, are 
based the 

!Rules for Computations in Geometrical ^^roffression, 

L To find the greater extreme. 

Raise the ratio to a power 1 less than the number of termsy 
and multiply the resuU by the less extreme. 

n. To find the less extreme. 

Baise the ratio to a power 1 less than the number of terms, 
and divide the greater extreme by this result. 

m. To find the ratio. 

Divide the greater extreme by the less, and extract that root 
of the quotient whose index is 1 less than the number of terms. 

rV". To find the number of terms. 

Divide the greater extreme by the less, and this and each suc- 
ceeding result by the ratio, tiU the quotient^ is 1. 

The number of divisions will be the number of terms. 

y. To find the sum of the series. 

Multiply the last term by the ratio, from the product subtract 
the first term, and divide the remainder by the ralio less 1. 

See ManuaL 
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6. The first term of an ascending geometrical ^series is 7, and the 
ratio is 3. What is the 6th term ? 1,701. 

7. The less extreme is 13, the ratio is 4, and the number of tern; s 
is 7. What is the greater extreme ? 

8. The 5th term of an ascending series is 6,626, and the ratio is 5. 
What is the first term ? p. 

9. The greater extreme is 846,824, the ratio is 2, and the number 
of terms is 12. What is the less extreme ? 

10. The extremes of a progression of 6 terms are 4 and 64. What 
is the ratio ? 2, 

11. The four terms of a proportion are in geometrical progression, 
and the extremes are 8 and 2,744. * What is the proportion ? 

Note 1.— First find the ratio. 8 ; 56 : : 392 : 27Ji4, 

12. The extremes of a series are 3 and 234,376, and the ratio is 6. 
How many terms are there in the series ? 8, 

13. The extremes are 1 and yi^, and the ratio is ^. Find the 
number of terms. 

14. The extremes of a series are 2 and 4,374, and the ratio is 3. 
What is the sum of the series ? 6,560, 

16. What is the sum of 9 terms of the series 2, 10, 60, etc. ? 
NoTB 2. — The greater extreme must first be found. 976,562, 

16. What debt can be discharged in a year, by paying 1 cent the 
first month, 3 cents the second, 9 cents the third, and so on, in that 
ratio, for the 12 months? $2,657.20. 

17. If it were possible for a person having only 1 cent, to double 
his money every month for 4 years, how much money would he 
have ? $2,8U,749,767,106.56. 

18. What is the sum of the series 18+6 + 2+f +|, an^ so on, 
to infinity ? 

Note 8. — ^When the number of terms in a descending geometrical series 
is infinite, the series is called an Infinite Series^ and the last term is 0. 

Hence, ^^^^ = sum. 

19. Find the sum of the infinite series 100 +26 + 6^+1 A) 
etc. 1S3^. 

20. What is the sum of the series 1? i^i i, i, • • • to ? 
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SECTION IV. 

58l« In Simple Interest, the amount of any sum is equal to 
the principal, plus the product of the interest for 1 year 
multiplied by the time in years (see 461) ; the principal and 
the amount due at the close of the first year are both taken 
into account ; and the amounts due at the end of the several 
years form an arithmetical series. Hence, in computations of 

Simple Interest by ^Arithmetical Progression, 

L The principal i» the less extreme of an arithmetical series ; 
IL The interest for 1 year is the comrrum difference ; 
m. The number of years plus 1 is the number of terms ; and 
IV. The amount is the greater extreme. 

585* In Compound Interest, the amount of any sum, for 
any year, is found by multiplying the amount due at the 
end of the preceding year by 1 plus the rate % (see 462); 
and the amounts due at the end of the several successive 
years form a geometrical series. Hence, in computations of 

Compound Interest by Geometrical Progression, 

L The principal is the less extreme of a geometrical series ; 
n. 1 plus the rate is the ratio ; 

m. The number of years plus 1 is the number of terms ; and 
IV. Th^ amount is the greater extreme. 

ritoBLEMa, 

1. What is the amount of $500 for 8 years, at 7^ ? at 6^ 'i 

2. I have a lease of a building for 9 years, at $50 a year. If I 
allow 6^ interest on ttie rents irom the time they are due, and pay 
the whole amount at the expiration of the lease, how much must I 
then pay ? 

Note 1. — ^As there is no principal at the commencement of the first 
year, there are only 9 terms. $558, 

3. If I save $150 each year, and put it at interest at 10^, how 
much will my savings amount to in 10 years ? $2^ 175, 



/^ 
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4. If a soldier's pension of $100 per annum remains unpaid for 
9 years, how much will then be due him, allowing 6^ simple 
interest ? 

Note 2.— Since the first year's pension has been due 9 years, and the last 
year's pension is now due, there are 10 terms in the series. $1,270, 

5. What is the present worth of an annuity, or annual income, 
of $300 having 6 years to run, money being worth 8^ ? 

Note 8.— The amount of the annuity due at the end of the 6 years, is the 
sum to be discounted, at 8^. . 

6. I hired a mill for 5 years, at an annual rent of $600, and paid 
the rent in advance, less the discount of 6^. How much did I pay ? 

7. After three years, I shall come into possession of property that 
pays $400 annually. How much ready money can I borrow, by hy- 
pothecating 5 years of this income, and allowing 10^ for the loan ? 

Note 4. — ^The sum due in 5 years after the income commences, or 8 years 
from, the present time, is the amount to be discounted for 8 years, at 10^. 

8. What is the present worth of an annuity 4 years in reversion 
(i, e, to conunence in 4 years), and then having 7 years to run, 
money being -worth 8^ ? 

9. What is the present worth of a perpetual annuity of $1,500, 
to commence 7 years hence, if discounted at 6^ ? 

Note 5. — The annuity is the interest of a principal that will earn $1,500, 
at 6^. 

10. How much will $10,000 amount to in 5 years, at Q^ compound 
interest ? $13,382M. 

11. What is the compound interest of $425 for 5 years, at 7j^ ? 

12. If you deposit $500 in a savings-bank that pays 5^ on deposits, 
compound interest payable quarterly, ho"w much will your money 
amount to in 3 years ? 

13. What sum of money, at 6^ compound interest, will amount 
to $89.54 in 4 years ? $70.92. 

14. The amount is $32,153.83, the time is 8 years, and the rate is 
lOj^ compound interest. What is the principal? $15,000, 

15. Find the amount of an annuity of $185 for 4 years, at 7^ 
compound interest. $821,39, 

16. A clerk deposited $75 in a savin^^s-bank every 6 months, 
upon which he received 6^ interest compounded semi-annually. 
How much was standing to his credit at the end of 4 years ? 

17. How much is an annuity of $1,200 per annum worth in 10 
years, at 5^ compound interest ? $15,093,47. 






SECTION I. 

586. Mensuration embraces the processes of measuring and 
computing the length of lines, the area of surfaces, and the capac?ky 
of solids and spaces. (See Chap. 2, Sec. VIII.) 

587. A Curve Zine continually changes its direction, no part of 
it being a straight line. 

588/ Parallel Lines run in the same direction, 

at the same perpendicular distance apart. 

589. An jicute A.ngle is less than a right 
angle ; as ABC, 

590. An Obtuse A.ngte is greater than a 
right angle ; as ABB, 

Note. — ^Acnte and obtuse angles are OUique Angles. ^ 

59L A ^lane JF^igure, or a ^lane, is a level surface bounded 

by lines. ♦ 

592. A Polygon is a plane bounded by straight lines. 

593» A Regular Polygon has all its sides, and also all its 
angles equal. 

594. A Triangle is a polygon of three sides. 

595. A ^SigM-- Jingled. Triangle he^ one light 
angle ; as ABC. 

596. A Hypothenuse is the longest side of a 
right-angled triangle ; as -4(7. 

NoTB.— A triangle having three acute angles is an AouU-AngUd ThiangU; 
one having one obtuse an^le is an Obtuse-Angled Triangle ; one having all 
its sides eqaal is an Equilateral Triangle ; one having two sides equal is an 
Isosceles THangle; and one having all its sides unequal is a Scalene IHangle. 

597. A Quadrilateral is a poly- 
gon of four sides. 

598. A Parallelogram is a 

quadrilateral whose opposite sides are 
parallel, and consequently equal. 




See Manual. 
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NoTE.^U all tlie sldea of an obllqae-ajifled parallelc^Tam are equal, ft 
1b a Shombui, or S/umi6 ; If onl; the opposite sides are eqaaJ, It la a S/imn- 
boid. 

699. A Trapezoid is a qnadrilatenil hav- / \ 

ing only two rides parallel. / \ 

600. A. Trapezium is a quadrilateral hav- ' 

ing neither two of its aidea parallel. 

601. A 'Siaffonal is a straight line joining 
two opporite angles of a figure. 

NoTBB.^l. A regular polygon of five sides Is a Jbndiffon; one ol six aldM 
la a Bexagan ,- one of seven sides Is a H^itagon ; one of eight sides la an Oc- 
toffon ; one of nine sides la a Stmagon ; and one of ten sides Is a Decagon. 

3. An; polygon of more thui three sidea may be divided, by diagonals 
all meeting at one angle, into as taany triangles less 2 as the polygon has 
aliiea. 

S. The total length of the sides of a polygon is its Perimtter ; and the 
length of the clrenmf^rence of a circle Is Its Ptripktry. 

602. The Sage of b fignie is the ride on which it is aiipposed 
to stand; 

603. The Vertex b the point opposite, and Airthest irom the 
base; and 




606. A S'rism is a solid whose basesorends are equal, parallel 
polygons, and whose ddea are parallelograDis. 

606. A Cylinder hi a round solid of noiform diameter, whose 
bases or ends are equal, parallel circles. 

607. A S'yramid ia a solid whose base is a polygon, and whose 
ridea are triangles, terminating in a point or vertex. 

608. A Cone is a round solid whose base is a circle, whose top 
terminates in a point or vertex, and whose slant height is a straight 
line lying wholly in the curved aurfece. 



MENSURATION OF LINES. 



323 



609. A Sphere, or a Globe, is a solid bounded by one surface, 
which, in every part, is equally distant from a point within, called 
its center. 

NoTB. — One half of a sphere is a Hemisphere. 

610. Similar* Surfaces have their several angles equal each to 
each, and their sides about the equal angles proportional. 

611. Simitar Solids are contained by the same number of 
similar surfaces, similarly situated. 



-♦♦- 



-♦♦■ 
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SECTION II. 

MBJ\rSU'RATIOJV OF" ZIJiTBS. 

612. Some of the principles of mensu- 
ration can only be proved by a Geometri- 
cal analysis. Thus, this diagram illus- 
trates the first of the following Geomet- 
rical Principles, but the illustration is 
not an analysis of the principle. 

Geometrical Principles. 

I. The^pM/reoftTi^hypothenvMofanght- 
angled triangle is equal to the mm of the 
iquarea of the other two sides. 

n. The diameter of a drde : the circumference : : 113 : 355. 

NoTB.—By II. Wfe find that, if the diameter of a circle is 1, the circumfer- 
ence is 3.14159, nearly. For ordinary purposes it is sufficiently accurate to 
call the circumference of a circle, 8f times the diameter. 

p:bobi^em8, 

1. Robert lives 117 rods north, and the school-house is 156 rods east, 
from the comers. What is the distance across the fields from Robert's 
house to the school-house ? 195 rd, 

2. What is the length of a hand-rail to a flight of 16 stairs, each 12 
inches Tfdde and 9 inches high ? 20 ft, 

3. My house is 24 ft. wide, the ridge is 9 ft. higher than the side 
walls, and the eaves project 1 ft. 6 in. beyond the sides of the house 
How wide is each side of the roof? l^ft. 6 in. 

4. A ladder 89 ft long reaches to the top of a building, when its 
foot stands 15 ft. from the building. How high is the building ? 



')! 



324 MENSURATION. 

5. From tlie top of a certain building, 36 feet high, to the opposite 
Bide of the street, is 164 feet. How wide is the street? 160ft, 

6. Two streets, one 48 and the other 64 feet wide, cross at right 
angles. What is the distance between the diagonal comers? 

7. What is the side of a square whose diagonal is 60 feet? 

8. Round a cylinder 5 ft. 10 in. high and 1 ft. in circumference, a 
string is wound spirally from bottom to top, passing 14 times round. 
How long is the string ? 

9. The slant height of a cone is 21.8 inches, and the diameter of the 
base is 2.64 inches. How high is the cone ? 21,76 in. 

10. A pole 45 ft. high is supported by three guys attached to the 
top, and reaching the ground at the distances of 60 ft., 108 ft., and 
200 ft irom the foot of the pole. What are the lengths of the rods ? 

75 ft,; 117 ft,; 205ft, 

11. What is the circumference of a circle 8 feet in diameter? 

12. What is the length of the tire on a carriage wheel 5 feet in 
diameter? 

13. What is the drcumference of a lake 721 rods in diameter ? 

14 What is the girth of an oak log which is 32 inches through 7 

15. Find the diameter of a circle which is 33 rods in circumference. 

16. In a park is a fountain whose basin is 3ch. 201. in circumfer- 
ence. What is the cUameter of the basin ? 

17. The extreme end of the minute-hand of a town clock moves for- 
ward 19 inches in 12 minute& How long is the minute-hand ? 

SECTION III. 

613. By examining this diagram, >we see 
l%t. The diagonal AC divides the parallel- 
ogram into two equal parts; and conse- 
quently, the area of the triangle ABC is 
equal to one half the area of the parallelo- 
gram ABCB, or to J of ^5 X 5a. (See 188). 

2d, The areas of the triangles AFE and 
BFE are equal to one half the areas of the 
parallelograms AFEB and BFEC^ respectively ; consequently, the 
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area of the whole triangle ABE is equal to one half the area of the 
parallelogram ABGD^ or to the area of the triangle ABC, Hence 

L The a/rea of a triangle is equal to one half the a/rea of a paraUeUh 
gram hamng the same dose and altitude; or 

n. To one half the product of its hase multiplied by its altitude, 

614. If in the rhombus ABCD, the line DE be d o 

drawn perpendicular to the base, and the part AED 
be placed on the opposite side, the line AD on BC^ 
the figure EFGD will be a square. 

By the same process, the rhomboid will be re- a E B F 

duced to a rectangle. Hence 

The a/rea of any parallelogram is equal to the product of the lose 
multiplied "by the altitude. 

616. If the right-angled triangles Aae and Bbe 
be applied to the spaces Dde and OcCy respec- 
tiyely, the figure ctbcd will be a rectangle, equal 





in area to the trapezoid ABCB, because the A a b fi 

side i>(7 will be increased as much as the side J.^ is diminished ; 

AB+CB 
AB+ CD will equal db -|- ed; and abovcd will equal ^ • Hence 

616. TTie a/rea of a t/rapemd is equal to the product of one half the 
sum of its pa/rallel sides multiplied by its altitude, 

617. From what has been said in 613, 614) it is evident that 

I. The a/rea of arvy polygon is equal to tJie sum of the a/reas of a/n/y 
set of triangles into which it may be dimded; and 

n. TTie area of a regular polygon is equal to one half the product of 
the periphery multiplied by the altitude of one of its equal triangles, 

618. Geometricat Principles, 

L The area of a cvrele is equal to the product of one half the drcfumr 
ferenjce and one hcHf the diameter ; or 

n. To one fourth the product of the drcmnferenee amd diameter; or 

IH. To the product of the square of the diameter multiplied by .ISSJ^, 

rV. The surface of a sphere or globe is equal to 4 times the area of a 
circle of the sa/me diameter, 

y. The areas of similar figures are to each other as are the squares 
of any one of their similar dimensions. See Manaia. 
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1. The base of a right-angled triangle is 12 inches, and the perpen^ 
dicular is 8 inches. What is the area ? JfS 9q, in, 

2. How many feet of boardsovill it take to cover the gable of a bam 
32 feet wide, the ridge being 8 feet above the plates ? 

8. The base of a triangle is 8 ft. 1 in., and its area is 2,861^ sq. in. 
What is its altitude ? f > ^ ^ - '^ ^ '^ ^ <^ *'"''- ^/ ift. 11 in. 

4. The base of a rhomboid is 223 feet, and its altitude is 96 feet. 
What is its area? 

5. Find the area of a trapezoid whose sides are 9 and 17 inches long, 
and 13 inches apart. * ^. '-*/ 1 aq, ft. 25 sq, in, 

6. How much lumber in an inch board 12 ft. long, 16 in. wide at 
each end, and 8 in. wide in the middle ?/^ ^^: ^ ^ . - * • -i^/i^ 9q,ft, 

7. What is the area of a circle 20 feet in diameter ? 7 '^ ' ^ ^ V 

8. My horse is tied to a stake in the pasture, by a rope 11 ft. long. 
On how much land can he graze ^A2 * 380,1386 sq, ft, 

9. The area of the bottom pf a tin pan is 196 sq. in. What is its 
diameter^ '^ f ^ ^ V f ^ ' t^^ 25.7P in. 

10. How manv square inches of map surface on a 15-inch school 
globe? /^^^>^^V \ y ^Q^sQ^ 

11. The slant height of a pyramid is 11 inches, and the base is 4 
inches square. How many square inches on the entire surface ? 

12. The periphery of the base of a cone is 40 inches, and the slant 
height is 38 inches. How many square inches are there on the lateral 
or convex surface ?^^ • ; ^'^ f ' -' / 

Note. — ^The cone may be regarded as a pyramid of an infinite number of 
sides, and the periphery of its base as the sum of the bases of all the tri- 
angles which form its convex sur&ce. 5 sq.ft. Jfi sq. in, 

13. What is the surface of a prism 18 ft. long and 21 in. square ? 

14. What IS the surface of a round pillar 14 inches in diameter and 
80 feet long? 

15. How many feet of inch lumber in a box 6 ft. 6 in. long, 4 ft. 2 in. 
wide, and 3 ft. 2 in. deep, inside measurement ? 

16. Two men start from the same place, at the same tima One of 
them travels south, at the rate of 3 miles an hour, and the other 
west at the rate of 4 miles an hour, for 7 hours. They then travel 
directly towards each other, at the rate of 3^ miles an hour, till they 
meet. How many hours do they travel, and how many square miles 
do they travel round ? 
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SECTION IV. 

MBJ\rSU^ATJOJ\r OJF" Cjil>jiCITIBS. 

619. The capacity of a prism or a cylinder ^^^^^ 7\^ 

4, 5, or 6 feet in length, is 4, 5, or 6 times as jm ..^^B 

mucli as 1 foot in length of the same prism ^[H^^^^^^H 

or cylinder. (See 191.) Hence, ^■^^■■r 

The capacity of a prism or cylinder is equal /iffX^ i \ 

totheprodv4stofthe a/reaofiU lose muMpUed r' ^^^^=^ ^g 
"by its length, \^^^^^^^^K 

NoTB. — Lumber 1 inch thick or less is sold by surface measure, if more 
than 1 inch thick, it is computed at this thickness ; i. e., the product of the 
surface measure in square feet multiplied by the thickness in inches, is the 
number of feet of lumber of standard thickness. 

620. Geometrical Principles. 

L Tlie solidity of a pyramid is ^ that of a prism, ami the solidity 
of a cone ^ that of a cylinder, having the same iase and altitude. 

n. The solidity of a sph&re is f that of a cylinder whose diameter 
and altitude are, each, equal to the diameter of the sphere, '\ 

m. The capacities of simila/r solids a/re to each other as a/re th^ cubes 
of any one of their simila/r dincBtisions, See Manual. 

1. The ends of a prism 20 feet long are right-angled triangles, the 
two shorter sides of each of which measure 16 an4 20 inches. Find the 
cubic contents of the prism. ^ ■ ' ^ 

2. How many feet of timber in a log 31 feet Ipng and 17^ inches in 
diameter?/y'fU'>5^'/X5/ K T f "t P l"^ 5L78+. 

8. I have a cylindrical cistern 6 feet in diameter and 8 feet deep. 
What is its capacity in hogsheads ?jJ^^ *M i^i '}^'*26hhd. 64.05+gal, 

4. The area of the base of an octagonal pyramid is 78 sq. ft., and its 
altitude is 19 ft. 6 in. What are its cubic contents? '/t^ < // ^ ' ^ 

5. What are the cubic contents of a, cone 7 ft. in diameter at the 
base, and 16 ft. 9 in. high ? V-' - ^ \ ^ <^ ^ : ^' 

6. Find the soUdity of a 13-inch school globe. h^X^' ^ ^ ^' 

7. The capacity of a hollow globe of glas ^is 6 5.45 cubic inches. 
What is its diameter? f'^, /^'^ rfPip zfTf^- ^^ 
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8. A leaden ball 1 inch in diameter weighs -^ lb. How much does 
a leaden ball 5 inches in diameter weigh ?^ ^'/// ^^^i ^b, 

9. A cast-iron ball 4 inches in diameter weighs 9 lb. What is the 
weight of a cast-iron ball 7 inches in diameter ? ^ ' r / 4^^f lb, 

'^ 10. A marble monnment consists of a pedestal 18 inches square and 
3 feet high, on which stands a pyramid 16 inches square and 7 feet 

''^ ^ytW^' l^^^l^h fP f j^^^'f^ '''^^^'' ^"^^ ^ $177.09. 

11. A log cnain and 3| quarts of water fill a cubical box whose inside 
edge measures 8 inches. How many cubic inches are in the chain ? 

^ 12. In a stick of timber 50 feet long, and 7 x 10 inches, there are 
how many feet, timber measure ? How many feet, board measure ? 

«» 13. Find the contents, in timber measure and in board measure, of a 
stick of timber 18 ft. long, 13 in. wide, 16 in. thick at one end, and 10 
in. thick at the other. 

14 Find the side of the largest square stick of timber that can be 
cut from a log 2 feet in diameter./WYyr^ - 27 inches, nearly. 

15. How much will the flooring for a two-story house 24 x 82 feet 
mj- < iijt^^^f ** ^ P®' ^'* *^® flooring being 1\ inches thick ? $76.80. 

Q - 16. How mucb lumber in a stoipk^ of 9 boards 13 ft. long, 9 in. wide, 

and li in. thick ? /* X f r ' ^ X > V/i ^^Hft. 

17. I wish to have built in my cellar, a cistern that shall hold 20 
hhd., and to have it a cylinder 5 ft. 10 in. in diameter. How deep will 
It be? ^ , /Iff pV/-'^. ^/V^ '-: Sr^'yco^ll -. 6ft. S.63+in. 

18. How much 2-inch plank must I buy for a 5-foot walk on the 
street sides of a comer lot 4x8 rods, the walk to be placed 2 ft. 6 in. 
from the fence ? And how much will it cost me, at $16 per M. '? 

19. In a granary is a bin 12J ft. long, 8 ft. 7 in. wide, and 5.4 ft. 
deep. How many bushels of grain will it hold ? 

20. What is the capacity, in hogsheads, of a rectangular cistern 12 ft 
long, 8 ft. wide, and 6 ft. 4 in. deep ? 

21. A laborer built a wall 5 rd. long, 5 ft. thick at the bottom, 2 
ft. thick at the top, and 5 ft. high, in 2 days, building 2 ft. in height 
the first day. On which day did he lay the most wall ? 

22. If a trough 5 feet long holds 12 pailfuls of water, bow many 
pailf uls will a similar box hold that is 8 feet long. 

23. If a pint of wine will fill 15 cone-shaped wine-glasses, how 
many times will a gallon of wine fill a similar glass of If times the 
diameter at the top? /-> < i ": ' > *^^ SS^, 
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MISCELLANEOUS PROBLEMS. 



1. The quotient is 486^}}, and the divisor is 735. What is the 

diTidendt t'SS .^•^^^.= iji-S'-zd/yi y 72^'^ 2^I&V7. 

2. A cubic foot of water weigrns 63 lb. 8 oz. What is the pressure 

on 1 acre at the bottom of the sea, where the water is 1,000 fJEtthoms ^ 
deep? ^ 777/ -V-J2 5-:? --//=/ 

3. Find the prime fiictors of .5313.r ^ ^^ ^Z'} A ? 7^ // < i S ^ 4* ^'^ ^ * 

4. The expenses of an excursion partj, consislEing of 8 gentlemen 

and 9 ladies, were $2.40 a piece, which were ^d bpr thj gentlem^. ^J^ /. ^ 
How 

5. 

6. How many f<^et in .735 of a mile ? 'J^l/if -f^Q // c/ -i^ 5 ^ ^5 '/ 

7. If the cost of manufacturing kip boots is $460 a pair, and they are^ , 
sold at 25^ profit, what is the selling price? -^y w^ ^ .^ '\, -• i.li"-h'/^ (e^-zX.'- 

8. If 33 J lb. of tea cost $29^, how much will 12^ lb. cost ? 

9. How much lumber in a stock of 12 boards 14 ft. long and 10 in. 

wide? /V/U'/- "^ '*ii ''''■^' " i'l"^ ^^'" . A :V 

10. A grocer bought 7 aoz. brooms (^ $2.25, and retailed them at , . 
$.31i apiec«. How much did he gain on the lot? - . ^^' >< /" - /^ - ' 

11. One week. 2,230 barrels of flour, which cost $9.25 jier barrel, J 
were received at the port of Cleveland, and it was sold at the rate of 




$3.15 per sack of 49 pounds. What was the gain ? ' . -'^ 






/. s ' - 

12. How many pickets each 3 inches wide, placed 3 inches apart, will ^ ' ^ 
it take for a fence round a lot 4 x 10 rods? ■-■'' ^ )^' , .' \ y / J .^ "^ ' 

13. What is the shortest distance that is an exact number of times 
a 1-fk. rule, a 2-ft. rule, a yard-stick, and a 10-ft. pole? A^ '[. . A 

14. At $3.25 per C, how many broom handles can I buy for $26.52?/ , / V- 

15. After ^% o^ a flock of sheep had been killed by dogs, and 68 
liad been sold to a butcher, \ of the original flock were left. How 
many sheep were in the flock ai first ? *L 3 ^ 

16. If 21} bushels of oats are required to seed 9f acres, how many 
bushels will be required to seed a field of 17.2 acres? 

17. How many sheets of tin, each 14 x 22 in., Avill it take to cover a .. 
roof, each aide of which is 30 ft long and 18 ft. 4 in. wide ? ,1 ^' / ' l. 
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— 18. A printer's price for business cards is $2.75 for the first hundred, 
and $1.25 per hundred for any number after the first hundred. How 
much will 1,500 cards cost? / 6-(f^-±^ ^/' ^/^ vi A ^^ -^ ^ ^> "^ 

19. A man, dying, leaves an estate of $53,166, but it is mcumbered 
to the amount of $17,496. His widow receives ^ of what remains after 
paying the incumbrances, and the balance is divided equally among 5 
children. What is the widow's share? How much does each child 
receive ? 

— 20. A fruit dealer pays $4.25 per bushel for 3 bushels of chestnuts, 
and sells them at $.10 a pint, tin measure. What are his profits ? 

21. What fraction equals .00096 1/^^ ili^O ?l iV^/| U ^'^t 
33. A grain buyer paid $1.40 per bushel for 3,380 bushels of wheat, ; . '<' 
and $.50 per bushel for transportation to New York, where he sold iV o ^'' o 



at a loss of 20^. How much did he lose? ^^^Ci ' 

23. If 25 cows average 9 quarts of milk each, per day, through the ^ '-^ 
.jT^^'^'jyear, and it is sold at an average of 7 cents per quart, and the expenses 
'l^L-0 -^f keepinff and labor are $78 per head,, what are the juinual profits,? i/ ^^^ „>, 
i x 7 /.^ -^24. vv Eat/will be the face of a sight draft on New York, that costs 
$664 in Louisville, Ky., exchange on New York being at 3}^ premium ? 

25. I invested one half of my capital in bank-stock, and the balance 
in R.B. stock. I gained 11^ on the bank-stock, and lost 1\% on the 
RR. stock, and my net gain was $175. How much was my capital ? 

J 26. If I buy 1,600 bushels of oats in Iowa, at a net cost of $.56 per 

bushel, transportation Included, and sell them in New York @ $.54^ 
howmuchdolgain?^^//.^^-^!? ^ ^i^^/' ^^'^' S J 5'^ '^'^T'^'r^ 

27. A grocer paid $22.75 for a barrel of mess pork, and retailed \Gi ^^ o^ 

it at $.12i per lb., and the balance @ $.14. What were his profits? '^ 

28. Pbi;.tland, Me., is in latitude 43° 39' north, and L. Titicaca, on the 
same meri^an, is in latitude 16° 42' south. How many miles, air 
line ^istance^ from Portland to L. Titicaca 7 

^ 29. A note at 8 mo. for $750, with interest, was discounted by a 
Boston bank, 3 months after date. What were the proceeds? f ^f -^«' * 

30. If three men can build a sidewalk 240 ft. long and 6 ft. wide, in 
15 days, in how many days can 5 men build a walk 180 ft. long and 4 
ft. wide? .'; . " 

31. A mechanic contracted to work a year for $40 per month, his 
wages payable at the end of each month. Nothing was paid him till 
the close of the year, when he received the whole amount, with 8^ 
interest. How much did he receive ? ' ' -^ \ ,? C ^. ' 
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82. A tax of $8,166 is levied on a Union school -distiict^ whose 
assessed valuation is $493,125. What is the rate? 

88. In the above-mentioned district A's property is assessed at $750, 
B's at $3,850, Ce at $1,600, and D's at $14,500. How much is each one 
of them taxed ? 

84. Memorandum : — ^Nov. 19, 1866, gave a note for $1,660, with 6% 
interest. June 18, 1868, paid $125 ; Oct. 25, 1868, paid $475. March 
4, 1869, took up the note. How much was the last payment ? ^ 

35. How many squares of flooring in a floor 44 x 75 ft. ? ^ > (JU ^ U ^ 

36. In the right wing of an army there were 18,675 men, in the 
center 23,518, and in the left wing 11,498. The left wing was re-in- 
forced by 16,488 new troops, and the center by 3,486. The command- 
ing general then ordered 9,894 men from the left wing to the right, 
and 5,146 from the right wing to the center. How many troops were 
then in each division of the army ? 

'^ 37. A pile of 4-foot wood 244 feet long and 5 feet high, was sold for " 
$152.50. What was the price per cord ? h fj } 

38. What- is the commercial weight of a nugget of gold that weighs 
8 oz. 3 pwt. 19i gr. ? "5 ^ ^ 

^ 89. A merchant sold broadcloth at 5^ less than the marked price, 
and yet made a profit of 25^. At what % advance on cost were the 
goods marked? • . -' , 

-' 40. A miller pays $1.46 per bu. for 225 bu. of wheat. If 4.5 bu. make 
1 bar. of flour, and he sells the ship-stuf& for $54.75, at what price 
per bar. must he sell the flour, to realize a net profit of $104.50 by the 
transaction? V S i. 

I 41. A 100-acre farm is a trapezoid in shape, the shorter of the two 
Iparallel sides being 64.7 rods, and the longer 135.3 rods. How iax 
apart are these two sides? ^l.])-\ -^ / ^ ^, 5 'J ^ 

J^42. A box of glass contains 50 sq. ft. How many panes in each of 
^three boxes of glass, marked, respectively, 8 x 10, 9 x 16, and 10 x 18 ? 4^ ^, ^ ' 

43. Fdr what amount ihust I drtiw my note, payable in 60 days, to 
obtain a discount of $250 from a Philadelphia bank ? 

44. A teacher receives a salary of $1,050, and 6^ of his expenses 
equals 20^ of his savings. How much does he save yearly ? i^ ' 

y 45. If the transportation of 51.2 tons of freight costs $268.80, how 
much should be paid for the transportation of 32} tons?/ / / ^ . l ^ 

46. I paid 1\% for an insurance of $1,076 on a building worth $l,600t 
If the building should bum, what would be my loss ? 

-J r^ .< j -" \. -' ' A ^> -^ dx J. - ^ 1 J 5 , ] - 
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47. A field, whlcli is 3^ times as long as it is wide, contains ^.4 
acres. What are its dimensions? 

48. A block of marble contains 64H cubic feet, and the length, 
breadth, and thickness are as 7, 4, and 1. What aie the dimensions ? 

49. } mi. + 7i rd. + ^ 7d.= what distance ? 

60. A note for $366, dated Mar. 10, at 10 mo., with interest at 7%, 
was discounted at the American Exchange Bank of New York City, 
Aug. 26. What were the proceeds ? 

X 51. A drover bought 135 head of cattle @ |33, and 147 head @ $19, 
J ,dX/ ^ and shipped them to New York, at a cost of $1,597. He sold 163 head 




\ iH' ''/ miles S. of Chicago. In what latitude is Mobile? 
K^^ — / C ^ 2 53. I sold a horse for \ more than he cost me, receiving $216 for him. 
s , How much did he cost me ? 

54. A cannon-ball 15 inches in diameter weighs 456 pounds. What 
t '<5 "? T^ is the diameter of a 260-poimd shot ? 

I» '^ / ^ 55. A mechanic having $852.75, paid \ of his money for a half-acre 
. ^ lot of land. How much would an acre cost, at the same rate ? 

^ \ 56. A sixty-day note for $237.40, dated Poughkeepsie, N. Y., June 21, 

V ^ ^'- was discounted at the Second National Bank of Troy, June 28. How 
SL%^J'r ^^^^ money was received? 

57. How far is it from one of the lower comers to the dia^on^ ^PP^f 
comer of a room 20 ft. long, 16 ft. wide, and 12 ft. high ? ^ <^ . -^ V 

58. When it is 9 o'clock, A. M., at Cincinnati, 84° 24' west, it is 9 
o'clock 47 min. 12 sec., AJtf ., at Montpelier. What is the longitude 
of Montpelier? 

; 59. A farmer exchanged 2 bu. of beans @ $1.31}, for sugars at $.10 

and $.11 per lb., taking the same quantity of each kiud. How many . ^ 
pounds of sugar did he receive ? i^ ^ /' 3/;^* . /<J-^/'r£/(^2 ></ X^ ^Z 

60. What is the interest, in this State, on a mortgage for $490, for 1 ^^'-^ 



yr. 5 mo. 24 da. ? 

61. A and B were partners in business, with a capital of $1,250, of 
which A fumished $750. At the end of the first year A's share of the 
profits was $340.65, when B sold his interest to C for $637.50. At the 
end of the second year C's share of the profits was $247.80, when her 
bought A's interest for $876.74. How much did Aand B each make ? 
And how much had C invested more than he had realized ? 
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I 62. From the product of the sum and difference of 8.6 and 2.24, sub- 
tract the difference between the squares of 3.6 and 2.24. ^ 

63. A can build 50 rods of fence in 14 days, B can build it in 25 days, 
in 8 days, and D in 20 days. In what time can they build it, if they 
all work together ? 

64. The product is ^, and the multiplier is J of f of ^. What is the 
multiplicand? I ^ / % ^ i1 

65. One day a boy boufi^ht p^^^^es at the^te of 3 for 4 cents, and 
sold them at the rate of 2 for 5 cents, and cleared $4.20. How many 
peaches did he buy and sell ? ' [j 

66. If each one of us breathes 30 cubic feet of air per hour, in how 
long a time will we breathe as much air as this school-room contains? 

67. What is the equated time for the payment of $100 due in 6 mo., 
$120 due in 7 mo., and $160 due in 10 mo. ? 

68. Pekin is in 118° E. longitude, and San Francisco is in 122" W. 
longitude. When it is noon at Pekin, what is the hour at San Fran- 
cisco? 

69. The floor of a public hall 56 x 84 feet, is of boards 14 feet long and 

6 inches wide, which are nailed with 10-penny nails, 8 to each board. , , 
Allowing 68 nails to a pound, how many pounds of nails are in the /^' 

floor? '^'^^y"^T<!'4l']i^-lnM^ ^,^^ ^'^ 7 C. 7^ V-^ 7%^^ 

70. ThWe'afe '22f bri<^8fe a cubic foot of brick wall. What part 

of the wall consists of mortar ? J. 7— J »2 . 6 '^ 4/, S ' 3j h ^ ^-^^^Z-, • ' '■ / , 

71. How many bricks in the walls of a house 48 ft. long, 25 feet wide, / 

and 18 ft. high, the walls being 1 foot thick, and allowing 2i^ for^v -^ / 
openings? '' - 

72. If 2i yd. of cassimere @ $1} are worth as much as .7 of a ton 
of coal, how much is the coal worth per ton ? ^\ J^ ' 

? ^ ' 73. When 8 eggs sell for $.26, what are they worth per dozen? ^ ' , ' 

» \> 74. What is the least common multiple of the fractions |, i, ^, 

and 5 ? ? 7 >• 



Note. — ^Reduce the fractions to least similar inactions. • ^ ^ 

75. What is the least common multiple of 222, 104, 68, 64, and 34? 
What is the greatest common divisor of the same numbers ? 

76. The Oswego Starch Co. drew on a customer in Milwaukee for 
$1,275, at 60 days after sight. The bank charged \i for collecting, and 
required 2 days for transmission each way. Exchange on Milwaukee 
being at V^ discount, what were the proceeds of the draft ? 
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77. At $.36 per sq. yd. for plastering, and $.75 per roll for paper, 
hanging, how much will it cost to plaster the walls and ceiling, and 
paper the walls of a room 18 x 16 x 9 ft., making allowance, in paper- 
ing, for 3 windows, each 3 x 6 ft., and 3 doors, each 3 x 7 ft., the wall- 
paper being 1 ft. 6 in. wide and 7 yd. in a roll ? 

78. A 4-rod road extends aloDg one end and one side of a faim which 
is 90.5 x 120 rd., the farm extending to the middle of the road. How 
much of the farm is in the road ? 

79. How many days will it take a ship to sail from St. John's, New- 
foundland, to Valentia Bay, Ireland, a distance of 1,950 miles, if she 
sails at the rate of 9.5 knots per hour? 

80. What length of a board 9 inches wide will make a square foot ? 

^ 81.^ At $13.50 per M^what is the value of a stock of 13 boards each 

14 ft. long, 16 in. wide <^t one end, fuid tapering to a point ? 

82. My agent in Toledo bought 5,000 barrels of apples @ $1.60, com, 
mission 2^%. I sent him a draft for the amount, which I purchased 
at i% discount. I paid $.30 a barrel to transport the apples to New 
York, and sold them @ $2.10. What were my profits ? 

83. In a straight line between two 
buildings standing on opposite sides 
of a public square, is a post. The 
building, A, is 55 ft. high, and B ^ 
64 ft. From the foot of the post to 
the base of the building, B, is 76 ft. ; 
from the top of the post to the top of 

the same building is 95 ft. ; and from the top of the post to the top of 
the building. A, is 80 feet. What is the height of the post ? 

84 What is the horizontal distance between the buildings? 

85. Wliat is the distance from the top of one building to the top of 
the other ? 

-^ 86. The average diameter of the earth is 9,111 miles. How many 
square miles on its surface ? 

87. Find the number of cubic miles in the earth. 

88. If 6 masons build a pier 35 ft. long, 18 ft. high, and 4 ft. wide, in 

15 days of 8 hours each, how many masons will be required to build a 
pier ^ ft. long, 21 ft. high, and 5 ft. wide, in 12 days of 10 hours each? 

89. Divide an estate of $7|500 among 3 children, 10, 12, and 15 years 
old, BO that their respective shares, at 7% interest, shall amoimt to 
iAie same sum when they are 21 years old. 
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00. A mortgage for $13^75, dated St. Louis, Mo., Oct. 10, 1865, 
bears the following indorsements : May 7, 1866, $1,250 ; Dec. 11, 1866, 
$760; June 23, 1867, $500; Nov. 8, 1867, $850; July 20, 1868, $350. 
The mortgage was taken up Jan. 1, 1869. What amount was then 
paid? 

91. What is the present value of a paid-up lease having 4 years to 
run, if the property will rent for $2,000 per annum, money being 
worth Q% compoimd interest? 

_ 92. A carpenter, a mason, and a painter built a house, by contract, 
for $3,000. The carpenter worked 108 days, the mason 72 days, and 
the painter 45 days, and the materials used cost $1,775. How much 
did each man receive for his labor? 

93. Last year my expenses, which were 805^ of my last year's income, 
equaJled 96^ of my expenses this year, and my income equalled 15% 
of this year's income. Last year I saved $480. How much do I save 
this year ? 

94. A broker bought 115 shares of Express stock at 79^. He ex- 
changed 63 shares at 85 for TJ. S. 5-20*8 at 111, and the balance at par 
for H.R. stock at 78. He afterward sold the 5-20's at 116^, and the 
R.R. stock at 72. Did he gain or lose, and how much ? 

05. Find the balance of the following account, and the equated time 
for its payment : 

Dr. Geo. H. Thomas. O. 
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96. A widow who is left with a daughter 16, and a son 8 years old, 
is to have the income of property that pays an annual rent of $1,500 
above taxes and repairs, till the daughter is 21 years old. The daugh- 
ter is then to have the Income, till the son attains his majority, when 
the property is to be hi& How much is each one's interest in the 
property worth to<Lay, money being worth Q% simple interest ? 
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ANNUAL INTEREST. 

A. In Yermont, a note or other written obligation containing the 
words "with interest annually," or "with annual interest," is a 
legal contract on the part of the maker of such obligation, to pay 
the interest on the principal at the end of each year, whether the 
principal or any part of it is due or not. If he fails to pay the in- 
terest when it becomes due, — t. e., at the end of each year, — ^the law 
allows to the holder of the obligation, in the nature of damages, 
simple interest on the unpaid yearly interests until they are paid ; 
but it does not allow interest on this interest. 

B. Annual Interest is the interest allowed when, by the 
terms of a note or other written obligation, interest becomes due 
and payable at the end of each year. 

C. The Vermont statute of 1866 provides that, when notes, bills, 
or other obligations draw annual interest, and any part or the 
whole of this interest remains unpaid — 

First. — " The annual interests that remain unpaid shaU he subject 
to simple interest from the time they become due to the time of final 
settlement ;^^ and 

Second. — " ff in any yea/r^ reckoning from the time such annual 
interest hegan to accrue, pa/yments ha/ce 'been made, the amount of suck 
payments aJb the end of siuch year, with interest thereon from the time 
of payment, shall be applied : first, to liquidate the simple interest that 
has accrued from the unpaid annual interesits; secondly, to liquidate 
the annual interesits that ha/oe become due ; amd thirdty, to the extin- 
guishment of the principal," 

The practical applications of the several provisions of this law 
are properly embraced under two cases, namely : 
I. When no partial payments have been made ; and 
n. When partial payments have been made. 

itibtered according to Act of Congress, in the year 1878, by Habpbb & Brothers, 
in the Office of the Librarian of Conferees, at Washington. 
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CASK I. 
No Partial Pa3rnient8. 

FIRST METHOD. 

D. Ex. 1. A note for $850, with interest annually, was taken up 
at the end of 5 years. How much interest had accrued ? 

SOLUnOK. 

Interest on principal due at end of each year, $850 x .06 =$51, 

« " " for 5 years, $51x5 =$255 

" " l8tyearlyint,for4yr.,$51x,24(=.06xjf)= 12.24 

« " 2d *» " " 3'' 51x.l8{=,06x3)= 9,18 

" " Sd " " " 2'' 51x.l2l=.06x2)= 6.12 

" " 4th " " " 1 '' 51X.06 = 3,06 

Totalinteregt, $285.60 

ExPLANATiOK. — The interest due on the principal at the end of 
each year is $51 ; and in 5 years it is $255. The $51 of interest due 
at the end of the first year draws simple interest for 4 years ; the $51 
due at the end of the second year draws simple interest for 3 years ; 
the $51 due at the end of the third year draws simple interest for 2 
years ; the $51 due at the end of the fourth year draws simple 
interest for 1 year ; and the $51 due at the end of the fifth year 
draws no interest. The sum of the interest on the principal for 5 
years, and the simple interest on the $51 of yearly interest for 4 
years, 3 years, 2 years, and 1 year, is $285.60, the total interest 
required. 

Ex 2. How much interest will accrue on a note for $850 in 4 yr. 
8 mo. 12 da., interest payable annually ? 

soLunoK. 
4yr,8mo. 12 da,=28,2%=,282. 

Interest due on principal at the end of each yea/r, $S50 x .06 =$21, 

Interest on principal for 4yr,8 mo, 12 da,, $350 x ,282=$ 98.70 
** " 1st yearly int. for Syr. 8 mo, 12 da., $21 x M2= 4,662 
« " 2d " " '' 2 '' 8 " 12 " 21x.l62= 3,402 
" " Sd " " " i " ^ " 12 « 21 X, 102= 2.142 
u u ^ u u u g u 22 u 21 X .042 = .882 

Total iivterest, $109.79 
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C From these two examples it will be seen that, when Interest 
is payable annually, the total interest of any sum of money for any 
given time, is made up of the interest on the principal for the wliole 
time, aiid the simple interest on each year's interest of the principal 
from the time it is due until paid, 

TJBLOBIiJBMS. 

Interest being payable annually, what is the interest 

1. Of $650 for 4 years ? $170,04, 

3. Of $1,875 for 3 yr. 9 mo. ? 

8. Of $287.50 for 5 yr. 4 mo. 15 da. ? $105.01, 

4 Of $3,125 for 2 yr. 11 mo. 20 da. ? What is the amount ? 

F« Thus far, the simple interest on each year's interest of the 
principal has been found by a separate computation. The whole 
amount of this simple interest may readily be found by one con^- 
putation, as is shown in the next two examples. 

Ex. 1. A note for $850, with interest annually, was taken up 
at the end of 5 years. How much interest had accrued ? 

SOIiUTION. 

Interest on principal due yea/rly^ $850 x ,06 = $51. 

1 yearns interest d/raws simple int. for Jtyr,+3yr.+2yr,-\-lyr,= 10 yr. 
Simple interest on 1 yea/r^s interest for 10 yr,, 

$51 X ,60 (= ,06 X 10) — $ 30,60 
Interest on principal for 5 yr,, $850 x .30 {= ,06 x 5) = S55 

Total interest, $285,60 

Explanation. — $51, the interest due at the end of the first year, 
draws simple interest for the second, third, fourth, and fifth years ; 
$51, the interest due at the end of the second year, draws simple 
interest for the third, fourth, and fifth years ; $51, the interest due 
at the end of the third year, draws simple interest for the fourth 
and fifth years; $51, the interest due at the end of the fourth 
year, draws simple interest for the fifth year ; and $51, the interest 
due at the end of the fifth year, draws no interest. 

From this we see that the same sum, $51, is at simple interest 
for 4 yr. + 3 yr. + 2 yr. + 1 yr., or 10 yr. in all. $80.60, the 
interest on 1 year's interest for 10 years, + $266, the interest on the 
principal for 6 years, is $286.60, the total interest required. 
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Ex. 2. What is the interest of $350 for 4 yr. 8 mo. 12 da., interest 
payable annuBlly ? 

BOLunoir. 
Interest due on principal at the end of ea4ik year, $350 x ,06 =^ $21, 

lit yearns interest draws simple interest for 3 yr, 8 mo. 12 da, 

2d " *' " " " " ;^ 8 12 

3d " " " " " " i 8 12 

Jfth " " " " " " 8 12 

Orl'' " " " " " 8yr, 9 mo. 18 da. 

Simple interest on 1 yea/r^s interest for 8 yr. 9 mo, 18 da,, 

$21 X ,528 = $11,09 
interest an principal for J^yr.8mo. 12 da,, $350 x S82 = 98.70 

lifted interest, $109.79 

0. When interest is payable annually, the total interest of any 
sum of money for any given time, computed by the First Method, 
is made up of 

1. The interest on the prindpcdfor the whole time ; and 

n. The simple interest on, one year'^s interest for the sum of the 
periods of time the severed yearly interests remain unpaid. 

:pmobi.ems. 

Interest being payable annually, find the interest of 

5. $275 for 8 years. $52,Ji7. 

6. $241 for 4 yr. 2 mo. 

7. $3,675.87i for 3 yr. 9 mo. 24 da. $913,90. 

8. $1,000.46 for 5 yr. 3 mo. 16 da. Fmd the amount. 

SECOND METHOD. 

H. Ex. 1. A note for $850, with interest annually, was taken up 
at the end of 5 years. How much interest had accrued ? 

Syr. — l yr, _ -, solution. 

Interest on principal for 5 yr., $850 x ,30 (= ,06 x 5)= $255 
Simple interest on this interest for 2 yr., 

$255 X ,12 (=,06 X 12)= 30,60 

Totalinteresty $285,60 



ANNUAL INTEREST. 341 

Explanation. — The interest due at the end of each year be- 
comes a principal, which draws simple interest for the remainder 
of the time. In this example we have $51 of yearly interest on 
interest 4 years, $51 on interest 8 years, $51 on interest 2 years, 
and $51 on interest 1 year; or $51 on interest 10 years in all. 
Since the interest of $1 for 2 years = the interest of $2 tor 1 year ; 
the interest of $1 for 3 years = the interest of $3 for 1 year ; and 
so on, we have 

Int. of $51 for 4 yr.=int. of 4 x $61, or int of $204,for 1 yr. 
it 51 " 3 ^* 

u 51 « 1 u 

" 51 " 10 ** 
Int. of 5 X $51 for | of 10 yr. 
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The interest on the principal for 5 yr. == five times $51 ; ^ of 
10 yr. = 2 yr. ; and the simple interest on $51 for 10 yr. = the 
simple interest on 5 times $51 for | of 10 yr. or 2 yr. But J of 

one year less than the given time I ^ ^ — ^) = 3 yr., the time 

for which all of the yearly interest draws interest. We therefore 
subtract 1 from the number of years, divide the remainder by 2, and 
find the interest on $255 for the time indicated by this quotient^ 
2 yr. Adding the two results, we have $285.60, the total interest 
required, the same as by the First Method. 

Ex. 2. How much interest is due on a note for $850, at the end 
of 4 yr. 8 mo. 12 da., interest payable annually ? 

BOLVnOlX. 

^yr.-^lyr. ^ ^ ^^ ^^^ :=2yr,2 mo. 12 da. = ISJS^ = .132. 

IrUerea m priarun/palfor ^ yr,^ $350 x JSJ^, (= .06 x, Jf) == $84, 
Simple interest on this int for2yr.2 mo. 12 da., $84 x .132=^ 11.09 
Interest on principal for 8 ma. 12 da., $350 x .042 = 1^.70 

Total interest, $109.79 

Explanation. — ^Interest is due at the end of each year for 4 yr., 
making 4 times 1 year's interest. At the end of 4 years, the simple 
interest of the yearly interests is equal to the interest on 1 year's 

16* 
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interest of the principal for 3 yr., 3 yr., and 1 yr., or 6 yr. in all ; i, c, 
1 year's interest is at interest for 6 yr. ; or 4 times 1 year's interest is 

at interest for J^ of 6 yr., which is 1^ yr. But ^ of 4 yr. — 1 yr. = 
1 J yr. = 1 yr. 6 mo., the time that all of the yearly interest for 4 yr. 
draws simple interest. The whole time being 4 yr. 8 mo. 12 da., 
the interest due at the end of each year for the 4 yr. draws simple 
interest for 8 mo. 12 da. more than this time, making 2 yr. 2 mo. 
12 da., the whole time for which we compute simple interest on the 
yearly interest accrued in 4 years. Proceeding as in the solution 
of the last example, we find the yearly interest on $850 for 4 yr. 
to be $84. We next find the simple interest on $84 for 2 yr. 2 mo. 
12 da. to be $11.09. We have now obtained $84, the interest on 
the principal for 4 yr., and $11.09, the amount of the interests 
accruing on the several yearly interests in the 4 yr. 8 mo. 12 da. 
We then compute the simple interest on the principal for 8 mo. 
12 da., and obtain $14.70. Adding these results, we have $109.79, 
the total interest required. 

J. When interest is payable annually, the total interest of any 
sum of money for any given time, computed by the Second Method, 
is made up of 

L The interent on the principal for the yea/r%; 

n. The nmple interest on this interest for the period of time «p- 
pressed hy the months and da/ye added to the quotient of the nwmJber 
of years less 1 dimded by 2 ; 

And, when there are months and days in the given time, 
HL The interest on theprirCdpalfor the months and days, 

:pjiobzmm8. 

Interest being payable annually, what is the interest of 
9. $800 for 5 years ? 

10. $124 for 4 yr. 8 mo. ? $S8,59. 

11. $96.84 from Nov. 27, 1870, to July 10, 1874? 

12. $874.45 for 3 yr. 9 mo. 14 da. ? What is the amount ? $l,090.m 

Solve the following problems by each of the methods now given. 

Interest being payable annually, what is the Interest 

18. Of $272 for 8 yr. 3 mo. 3 da. ? 

14. Of $781.29 for 4 yr 15 da. ? $19S.57. 
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16. Of $366 for 2 yr. 7 mo. 23 da. ? 

16. Of $100 from April 1, 1868, to July 10, 1875 ? $5L90, 

17. Of $64.25 from Oct. 10, 1869, to the present time ? 

At amiual Interest, what is the amount 

18. Of $124 for 5 yr. 8 mo. ? 

19. Of $65.15 for 1 yr. 7 mo. 15 da. ? $71.65. 

20. Of a note for $520, dated Aug. 5, 1870 ? 

C^SB3 II. 

Partial Payments. 

K. By reference to the extract from the Vermont law (see page 
837, C), we see that when partial payments have been made on 
any written obligation drawing annual interest, 

First. — Balances are to be computed to the end of each year in 
which a payment or payments are made. 

Second. — If the amount of the payment or payments at the end 
of the year in which they are made, does not exceed the simple 
interest due on the yearly interests accrued to the same time, it 
must be subtracted from this simple interest. The remainder does 
not draw interest, but at the date to which the next balance is 
computed, it is to be added to the simple interest due on the un- 
paid yearly interests. 

Third. — ^If the amount of the payment or payments at the end of 
the year in which they are made, exceeds the simple interest on the 
yearly interests, but does not exceed the sum of this simple interest and 
the yearly interests accrued to the same time, it must be subtracted 
from such sum. The remainder i^ unpaid annual interest, and draws 
simple interest to the date to which the next balance is computed. 

Fourth. — If the amount of the payments at the end of the year 
in which they are made, exceeds the total interest then due, it is to 
be subtracted from the whole amount of the obligation. 

Ex. Face of mortgage, Oct. 1, 1866, $7,250. 

' Feb. 1, 1868, $2,452.50 ; 
Jan. 15, 1869, 187.60 ; 
Indorsements, \ Oct. 8, 1871, 25 ; 

Jan. 16, 1874, 250 ; 
June 1, 1874, 3,000. 

Settlement Jan. 20, 1875. What was the amount due ? 
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SOLUTION. 

FIra Balance. ^jSl'U"r.S: 

To Oct. 1, 1868,3 yr. = 13^= .18. 

-^ — g ' = 6 »io. = 85t = .08. 

Mortgage^ 
Yearly iiUeresta on mortgage for 
^yr., $7,250 X. 18= 

Int. on these i/rUereats, $SnXix.(jS= $26, 10 

AnCt qf interests due, 

AnCt qf mortgage at end of ^ yr.. 
From Feb. Ito Oct.l, 1868, 

8 mo.=4si=.(H. 
Am't qf 1st payment for 8 mo,^ 
$2,463.50x1.04= 



UnpAld yearly 
interests. 



Prindpais and 
amoants. 



$7,e60 



0870 



yewprin., or unpaid bal. on mortgage, Oct. 1, 1868, 
Second Balance. 

To Oct 1, 1809, 1 yr.=6^=.06. 

Interest on newprin.for 1 yr., 

$5,606.60 X. 06= 

From Jan. 16 to Oct. 1, 1869, 
8 mo. 16 tfa.=4.3}^=.043S. 

AmH of ^ payment for 8 mo. 16 
da. (less than yearly interest 
due), $187.50 x 1.042|= 



896.10 
$8,146,10 



2,560,60 
$5,595.50 



$335. 7S 



195,50 



Bal. qf unpaid ann. int. andprin,, Oct. 1, 1868, 
Third Balance. 

To Oct 1, 1873, 8 yr.=18%=.tB. 

Byr.—lyr. ^ «^ ^ 
-^ — " = 1 ]/r.=6^=.06. 

Yearly interests on prin. for Syr., 

$6,605.50 X. 18= 

Interest on unpaid yearly interests 
forByr., $140.88x.l8= $25. 2 4 

Interest on accrued yearly inter- 
ests, $1,007. 19 X. 06= 6 0.43 

Simple interest due on yearly in- 
terests, Oct. 1, t&t%, $85.67 

From Oct. 8, 1871, to Oct. 1, 1873, 
11 mo. 38 da. =6.8|^= .058|. 

AmH of M payment, for 11 mo. 
38 da. (less than simple int. due 
on unpaid yearly interests), 

$36x1.0681= 26.47 



$140.23 $5,595.50 



1,007.19 



mjpaid balances, Oc<. 1, 1872, $59,20 $1,147.42 $5,595,50 
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FnuPfh RnlftnnA interest on on- Unpaid yearly PriBcipais and 

rUUrin Oaiance. paid intewttfc Interetta. anuunta. 

Unpaid balances brot.forvfardy $59,20 $1,147,42 $6,595,50 
To Oct, 1, 1874, 3 yr.=UW=.ia. 
2yr. — lyr. _ ^ ^^ -o^— ao 

Tearttf intereita onpHn,for^ yr.^ 

$5,696.50 X. 12= 671,46 

Interest on unpaid yearly interests 
for 2 yr,y $1,147.42 x .12= IS 7, 6 9 

Interest on accrued yearly inter- 
ests, |671.46x.08= 20,14 

AmH ot interests due, 2,035,91 

Total qfprin, and interests at endcfUh yr,, $7 ,63 1,41 

From Jan. 16 to Oct, 1, 1874, 

%mo. 15 eto.=4i^=.0426. 
From June 1 to Oct,!, 1874, 

4i7U).=^=.Q2. 
Amount qf 4ih payment for 

Brno, 16 da., 

$250 X 1.0425= $ 260,63 
AjfiCt of Uh payment for 

4 MO.. ♦8.000x1.08= Sfl60 S,S20.6S 



New prin., or unpaid bal. on^nortgage, Oct. 1, 1874, $4^3 10,78 

Final Settlement. 

IVom Oct. 1, 1874, to Jan. 20, 1875, 

8 mo. 19 da.=tdk%=MSh 
Int. on new prin. for 

8 mo. 19 da., $4,810.78 x .018i= 78,31 



Amount due on settlement, Jan. 20,l&t6, $4,889,09 

Explanation. — ^At the end of the second year, the amount of the 
first payment exceeds the amount of the simple and yearly in- 
terests due (page 343, K9 Third), We therefore subtract the amount 
of the payment computed from its date to the time to which the 
first balance is computed, from the amount of the mortgage com- 
puted to the same time ; and we have left $6,695.50, the balance 
unpaid at the end of the second year. 

At the time to which the second balance is computed, the amount 
of the second payment is less than the yearly interest due (page 
843, K, Seeond), We therefore subtract the amount of the second 
payment, |195.50, from the yearly interest due, $885.78, and we 
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have left |140.23 of unpaid yearly interests, and $5^595.50, the 
whole of the principal at the beginning of the year. 

At the time to which the third balance is computed, the amount 
of the third payment is less than the simple interest due on the 
unpaid yearly interests (page 843, K, First), Therefore we find, 
l9t^ The yearly interests on the principal to the time to which the 
third balance is computed, «.«., for 3 years ; 2d^ The interest on the 
$140.23 of unpaid yearly interests for 3 years ; Sd^ The interest on 
the yearly interests accrued since the date of the second balance ; 
Jfth^ The amount of unpaid simple interest due ; and 5t\ The 
amount of the third payment to the time to which the third 
balance is computed. Next subtracting this amount, $26.47, lix)m 
the amount of simple interest due, $85.67, and then adding the 
unpaid yearly interests, we have left unpaid at the beginning of the 
next year, $59.20 of simple interest, $1,147.42 of yearly interests, 
and $5,595.60 of principal. 

At the time to which the fourth balance is computed, the sum of 
the amounts of the payments exceeds the amount of all the interests 
due (page 343, K, Third), We therefore subtract the sum of the 
amounts of the payments computed irom their respective dates to 
the date of the fourth balance, from the total amount of the mort- 
gage computed to the same date ; and we have left $4,310.78, the 
unpaid balance at the time to which the fourth balance is com- 
puted. 

As the final settlement occurs within the year following the date 
of the fourth balance, we add $78.31, the simple interest accrued 
at the time of final settlement, to $4,310.78, the principal, and we 
have $4,389.09, the required amount due. 

Ij. Upon the preceding facts and explanations are based the fol- 
lowing 

^ules for Computing Annual Interest. 
I. No Partial Payments. 

First Method. — 1. Oompute the interest en the prindpaH far one 
pear, 

2. Compvte the interest on this interest for the sum of the times the 
several years'* interests remain unpaid, 

8. Compute the interest on the principal for the whole time. 

4. Add the last two results. 
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Ssooin) Method. — 1. Subtract Ifrom the nurriber ofyeart^ dmde 
the remainder by 2, and to this quotient add the given months and days, 
2. Compute the simple interest on the principal for the yea/rs, 
8. Compute the interest on this simple interest, for the whole time 
found by the first step in this Method, 

4. Compute the interest on the principal for the months and days, 

5. Add the last three results, 

• 
n. Partial Payments. 

1. Compute the balance or balances to the end of each year in which 
a payment is made, 

2, When the amount of the payment, or the sum of the amounts 
of the payments at the end of the year in which they are made, 
equals or exceeds the total interest due, 

8ubt/ract tfiis amount from the sum of the principal and accrued 
interests. 

The remainder will be a new principal. 

S, When the amount of the payment or payments at the end of 
the year exceeds the simple interest on the unpaid yearly interests, 
but is less than all the accrued interest. 

Subtract such amount from the sum of the simple and yearly in- 
terests due. 

The remainder will be unpaid yearly interest, and will draw 
simple interest to the time to which the next balance is computed, 
or till paid. 

4. When the amount of the payment or payments at the end of 
the year is less than the interest on the unpaid yearly interests. 

Subtract s/uch amount from the simple interest accrued on the unpaid 
yearly interests. 

The remainder will be unpaid simple interest on unpaid yearly 
interests ; and it must be added to the simple interest accrued on 
the unpaid yearly interests at the date of the next balance. 

Notes. — ^1. The last balance must be computed to the date of settlement. 

2. The result obtained by the third step in the Second Method is the 
simple interest of the accrued yearly interests. 

8. Annual interest at any greater rate than ^ is illegal. 

4. For any time not exceeding 2 years, the amount of any sum is the 
same at annual interest as at compound interest. When the time exceeds 
2 years, the amount is less at annual interest than at compound interest. 
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PBOBZJBJUS. 

21. What is the amount of a note for $600^ which has run 4 jr. 3 mo. 
15 da., with interest annually ? $769,98. 

22. A note for $956, bearing date, Burlington, Vt., Oct. 9, 1870, was 
paid June 16, 1874, with annual interest. What amount was paid ? 

23. To how much will $250 amount in 3 years, Ist. At simple in- 
terest ? 2d. At annual interest ? 3d. At compound interest ? 

24. Allowing annual interest for payment in advance, what debt 
due in 2 yr. 6 mo. will $500 cash pay to-day ? $578,60. 

25. What is the simple interest of the accrued annual interests of 
$2,000, for 3 yr. 7 mo. 20 da. ? $35,40, 

26. What is the difference between the amounts of $942 for 4 yr. 
6 mo., at annual interest and at compound interest ? $l*JiS. 

27. Face of mortgage drawing annual interest, Jan. 15, 1868, $4,500. 
Payment of $2,000, June 1, 1871. Taken up, Jan. 1, 1873. What 
amount was due ? $3,810,28. 

28. Jan. 1, 1866, 1 gave my note for $5,000, with interest annually. 
June 1, 1868, I paid $500; May 1, 1871, I paid $l/)00; and Oct. 1, 
1874, 1 took up the note. How much wte the last payment ? $6,369.87, 

29. Memorandum :— Sept. 5, 1868, gave a note for $2,500, " with 
interest annuaUy." Paid $125, Apr. 1, 1869 ; $475, Aug. 25, 1869 ; 
and the balance, Jan. 1, 1874. How much was the last payment ? 

$2,630.29. 

30. A mechanic bought a house and lot in Montpelier for $2,750, 
paying $1,000 down, and giving a mortgage for the balance, due in 
4 years, with interest annually. 1 yr. 6 mo. afterward he paid $842. 
What amount was due on the mortgage at maturity ? 

31. Nov. 7, 1867, a banker in Bennington loaned to a manufacturing 
company $10,000, at annual interest. June 28, 1868, $4,800 was paid ; 
and July 14, 1871, $3,750. What sum was due Jan. 8, 1874 ? 

32. Upon a note for $576, with annual interest, dated St. Johnsbury, 
Vt., March 14, 1870, there was paid Oct. 31, 1871, $50 ; and June 11, 
1872, $285. How much was due Sept. 25, 1873 ? $3U'W' 

33. On a mortgage for $5,000, with interest annually, and dated 
Jan. 1, 1865, were indorsed payments as follows: July 1, 1868, $50; 
Nov. 1, 1869, $100 ; Dec 1, 1870, $2,000 ; April 1, 1871, $25; Nov. 1. 
1S71, $2,000; and June 1, 1874, $20. The mortgage was taken up 
June 20, 1875. How much was the last payment ? $3,842.14. 
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